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Conference 
Programme
13th International Conference on 
Greenhouse Gas Control Technologies
November 14th - 18th, 2016 
SwissTech Convention Center - Lausanne, Switzerland
In an Olympic year, it is a great pleasure to welcome you to the 13th International 
Conference on Greenhouse Gas Control Technologies (GHGT), which is hosted in 
the “Olympic Capital of the World”, Lausanne, Switzerland. The two yearly GHGT 
conferences are now a well-established event in the international research 
community’s calendar.  It has become the international event to present and 
hear about new research, new technical developments and demonstration 
project updates in the field of CO2 Capture and Storage (CCS).
Since the conference series first commenced in 1992 the field of greenhouse gas mitigation has come 
a very long way.  We are now looking back on 20 years of operational experience on the first CCS 
demonstration project, Sleipner in Norway.   Projects like the Carbon Capture Project, a consortium of 
major energy companies working together to advance the deployment of industrial-scale CO2 capture 
and storage in the oil and  gas sector have been in existence for 16 years.  We ourselves, the IEA 
Greenhouse Gas Programme, the owners of the GHGT conference series are in our 25th year of operation. 
The IPCC Special Report issued in 2005 was a major milestone taking CCS from the research area to be 
accepted as a main stream mitigation technology.  In 2015 the knowledge base in the IPCC SRCCS was 
updated with 10 more years of experience in a Special Issue of the International Journal of Greenhouse 
Gas Control.  In 2014 we saw the deployment of CCS in the power sector in Saskatchewan, Canada.  The 
conference series has therefore charted the considerable progress of CCS through it conferences and 
the research papers published in its proceedings.   
Late last year we had the Paris Agreement that aspires to cut the temperature target to well below 2 
degrees centigrade.  The UNFCCC’s 5th Assessment Report showed that getting to 2 degrees centigrade 
required CCS.  There is growing recognition that to go below that target can only mean a greater need 
for the deployment of CCS on fossil fuels and increasing need for negative emissions technologies such 
as BIOCCS. 
We hope the 13th conference will once again provide policy makers and governments alike with further 
confidence that CCS is a commercial technology that is ready for deployment and that CO2 storage is 
both safe and secure.  On behalf of the GHGT-13 Steering Committee, we look forward to welcoming you 
to Lausanne, Switzerland!
WELCOME
John Gale (IEAGHG), Gunter Siddiqi (SFOE) & Lyesse Laloui (EPFL)
Steering Committee Co-Chairs
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STEERING COMMITTEE
The Steering Committee is co-chaired by John 
Gale from IEAGHG, Gunter Siddiqi from SFOE and 
Lyesse Laloui from EPFL and under their leadership 
the committee has arranged the conference, with 
the assistance from the Technical Programme 
Committee (TPC) who worked from the Expert 
Review Panel suggestions to formulate the 
technical programme. 
Some Committee members perform dual roles, 
such as Lyesse Laloui and Tim Dixon who also 
served as co-chairs of the TPC and Sian Twinning, 
who was the secretariat for the TPC.
The GHGT conference series is conducted 
by the Steering Committee, a group 
comprised of a mix of representatives from 
the hosts; in the case of GHGT-13, École 
Polytechnique Fédérale de Lausanne EPFL 
and the Swiss Federal office of Energy 
(SFOE), with support from key members of 
the CCS community within Switzerland and 
IEAGHG. 
Gunter Siddiqi John Gale
CO-CHAIR CO-CHAIR
Julianne Jammers
Peter Jansohn Tony Kaiser Christoph Müller Sian Twinning
MEET THE ORGANISERS
The IEA Greenhouse Gas R&D Programme (IEAGHG) 
is an international collaborative research programme 
established in 1991 as an Implementing Agreement under 
the International Energy Agency (IEA).
The primary role of IEAGHG is to be an informed source of 
impartial information on greenhouse gas mitigation options. 
This is achieved by the instigation and management 
of research studies, technological evaluations, and 
maintenance of a series of international research networks 
that serve as a platform for academics, researchers, and 
industrial parties to share information and experiences and 
to discuss new developments.
IEAGHG studies and evaluates technologies that can 
reduce greenhouse gas emissions derived from the use of 
fossil fuels. The programme aims to provide its members 
with definitive information on the role that technology can 
take in reducing greenhouse gas emissions. 
IEAGHG takes pride in being an informed but unbiased 
source of technical information on greenhouse gas 
mitigation.
The programme’s main activities are:
• To evaluate technologies aimed at reducing greenhouse 
gas emissions.
• To help facilitate the implementation of potential 
mitigation options.
• To disseminate the data and results from evaluation 
studies.
• To help facilitate international collaborative research, 
development, and demonstration activities (R,D&D).
The Swiss Federal Office of Energy (SFOE) is the federal office responsible for all questions relating to energy supply and 
energy use within the Federal Department of the Environment, Transport, Energy and Communications DETEC of Switzerland. 
The SFOE pursues the following objectives:
• It creates the necessary conditions for ensuring a sufficient, well diversified and secure energy supply that is both 
economical and ecologically sustainable.
• It imposes high safety standards in the areas of production, transportation and distribution of energy.
• It sets out to promote efficient energy use, increase the proportion of renewable energy in the overall energy mix and 
reduce the level of CO2 emissions.
• It promotes and co-ordinates energy research and supports the development of new markets for the sustainable supply 
and use of energy.
For Switzerland Carbon Capture and Storage is an important option to mitigate climate change. On the one hand, Switzerland’s 
industry is a technology and original equipment provider for carbon capture and storage in addition to utilising CO2. On 
the other hand, Switzerland’s research and development community is actively engaged in developing novel concepts and 
applications for CO2 capture, utilization as well as CO2 storage.  
Tim DixonLyesse Laloui
CO-CHAIR
Markus Wolf
The Swiss Federal Institute of Technology (EPFL), with more 
than 300 laboratories and research groups on campus, 
is one of the Europe’s most innovative and productive 
technology institutes. At EPFL the emphasis is on both 
theoretical and applied research.
The research areas developed at the EPFL are the forefront 
of study of new methods and technologies to reduce the 
anthropogenic effects on earth climate.
SOIL MECHANICS LABORATORY
CHAIR “GAZ NATUREL” PETROSVIBRI
The Laboratory of Soil Mechanics (LMS) at the EPFL focuses 
its research work on very timely topics such as nuclear 
waste storage, geothermal resources, unconventional 
energy sources, and greenhouse gas control technologies. 
Thanks to the sponsorship of Petrosvibri SA, it has been 
established at the LMS the Chair “Gaz Naturel”, the 
research purpose of which is to evaluate the impact of 
CO2 storage in deep geological formation through the 
characterization of the thermo-hydro-chemo-mechanical 
behaviour of possible host and cap rocks in contact with 
water, brine, supercritical and liquid CO2.
The main goal of the research activities performed at LMS 
is to permanently transfer the scientific and technological 
developments to education and industry, thus, contributing 
to sustainable evolution of the society.
79 Lausanne Transport Map
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TECHNICAL PROGRAM COMMITTEE 
AND EXPERT REVIEW GROUPS
The Technical Programme Committee 
(TPC) is responsible for the content and 
organisation of the technical programme. 
Over 1,000 abstracts were received and the initial task 
of evaluating these fell to the Expert Reviewers. These 
consisted of 128 internationally recognised experts from 
19 countries with each abstract being reviewed by at least 
two experts.
A Technical Advisory Group (TAG) of subject specialists 
held evaluate reviews on their subject area and made 
recommendations for the selection of papers. Based on the 
reviews and recommendations, the TPC made their final 
decisions on the selection of papers, and organised them 
into the programme presented here. The TPC members are 
pictured to the right. 
The TAG members are Timo Hyppänen (LUT), Daniel Jansen 
(Netherlands), Kristin Jordal (SINTEF) Anders Lyngfelt 
(Chalmers), Stefano Brandani (Uni of Naples), Dianne Wiley 
(UNSW), Edward Rubin (Carnegie Mellon) David Jones 
(BGS), Max Watson (CO2CRC), Andy Chadwick (BGS), Jonny 
Rutqvist (LBNL), Charles Jenkins (CO2CRC), Neeraj Gupta 
(Battelle), Stefan Bachu (Alberta Innovates), Jonathan 
Ennis-King (CSIRO), Bill Carey (LANL), Todd Schaef (PNNL), 
Howard Herzog (MIT), Peta Ashworth (Uni of Queensland).
The Expert Review Panel is too extensive to list here but are 
listed with gratitude on the conference website, which can 
be found here: www.ghgt.info 
Tim Dixon
Co-Chair
Lyesse Laloui
Co-Chair
Sally Benson Chris Hendriks
Sue Hovorka Gary Rochelle
EMERGENCY CONTACT NUMBER
While we will ensure that every aspect of the 
conference runs smoothly, if for any reason you are 
in need of emergency assistance, please dial: 
• General Emergency 112
• Fire service  118
• Police   117
• Ambulance   144
PUBLIC TRANSPORTATION
Lausanne has two metro lines, the M1 line links EPFL 
with the centre of Lausanne and the M2 running from 
Ouchy, connecting with the M1 at Lausanne Flon 
before continuing onto Croisettes. When checking 
into hotels and paying the local tax, you will be issued 
with a free metro pass valid for the duration of your 
stay. The M1 runs every 10 mins and takes approx. 
20 mins from Lausanne Flon to EPFL with the stop 
just outside the Swiss Tech Convention Centre.
For taxis, Uber is operative in Lausanne or local firms 
can be contacted on +41 (0)844 814 814 . Please see 
http://www.taxiservices.ch/en
WIRELESS INTERNET 
The Swiss Tech Convention Centre offers free Wi-
Fi Internet access in all areas, servicing delegates, 
and exhibitors. Ample power outlets can also be 
found located in the auditorium seats. The centre 
also provides the “iBeacon” technology enabling 
guests to instantaneously download multimedia 
documentation via their mobile devices.
GENERAL INFORMATION
GHGT-13 TWITTER HASHTAG
Please use #GHGT13 in your tweets, so all tweets can 
be quickly found and read. We may even use some of 
these in the Conference Summary Brochure.
LANGUAGE & TRANSLATION 
All presentations, plenary, keynote, and technical, 
will be in English. 
Mohammad Abu 
Zahra
Carlos Abanades
CONFERENCE APP
Stay updated with the conference 
programme, speaker bios, agenda, 
and more from your phone. To 
download the conference app, search 
for GHGT-13 in the app store. 
Sean McCoy 
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CHAIR & PRESENTER GUIDELINES SOCIAL PROGRAMME 
INSTRUCTIONS FOR SESSION CHAIRS 
Thank you for agreeing to be a session chair at GHGT-
13.  Below is some information that will help you with 
this task.
All breakout rooms will have a technician from the 
AV contractor.  It is their responsibility to make 
sure all AV equipment is functioning correctly.  Your 
primary responsibilities will be to introduce the 
speakers and to keep the session running on time.
You will start with introducing the co-chairs (just 
names and affiliations) and the subject of the 
session (very brief).
Introduction of presentations will be kept brief – 
just name of presenter and his or her affiliation.
Each speaker is allocated 15 minutes for 
presentation and 5 minutes for Q&A. We will have 
timers in each room.
If a presenter does not show up, please ensure the 
other presentations run at their allotted time.
You may conclude the session with a short 
summary, main conclusion, or general comment.
With your co-chair, please make sure you complete 
the session chair report (one report per session) 
and hand it to the room monitor.  The session chair 
reports will be printed and available in each room at 
the Austin Convention Center. 
1
2
3
4
5
6
7
INFORMATION FOR POSTER PRESENTERS
Presenters of poster are required to locate their 
allocated poster board and ensure their poster is 
mounted by the end of Tuesday in preparation for the 
poster session on Wednesday and Thursday.
The Garden Level will be open at all times during the 
conference. You will be provided with mounting fixings 
which will be available in the poster session area. 
For confirmation of board numbers, please see 
poster board allocations in the poster session details 
on pages 44-76. Posters will remain in situ for the 
duration of the conference and can be removed 
during lunchtime on Friday 18th. Any posters left at 
the end of the conference will be discarded. 
GREENMAN AWARD, 2016
The GHGT conference series has a tradition 
of presenting an award to an individual whose 
vital contributions towards progressing the CCS 
technologies, and enhancing our understanding of 
the process of mitigating greenhouse gas emissions, 
is recognised.
The Greenman Award recipient has been identified 
and will receive the award during the conference.
Former recipients of this prestigious award: 
Meyer Steinberg; 1996
Wim Turkenburg; 1996
Yoichi Kaya; 1996
Olav Kårstad; 2006
William D. Gunter; 2008
Howard Herzog; 2010
Peter Cook; 2010
Sally Benson; 2012
Hallvard Svendsen, 2014
REGISTRATION & WELCOME RECEPTION
The Registration & Welcome Reception will be open 
from 18.00 to 22.00 at the Olympic Museum, Quai 
d’Ouchy 1, 1006 Lausanne, Switzerland. Any delegate 
who is unable to attend the reception can obtain their 
badge and delegate pack during any conference 
morning at the Swiss Tech Convention Centre. 
The Welcome Reception gives delegates the chance 
to listen to a few select speakers welcoming you to the 
conference and to Lausanne, Switzerland. Delegates 
will also have the opportunity to network with other 
attendees, connect with old friends and colleagues 
and forge new relationships for the future. Light refreshments will be served and the opportunity to tour the Olympic 
Museum will be offered during the reception.
Timings for the Evening:
18.00 - 20.00 Tour of the Museum
20.00 - 22.00 Cocktail Welcome Reception
18.00 - 21.00 Museum Shop Opening Times
The GHGT-13 conference committee has organised a two part social programme 
for the conference, commencing with a Welcome Reception at the Olympic 
Museum in Lausanne and concluding with the Conference Dinner at the Swiss 
Tech Convention Centre.
INFORMATION FOR SPEAKERS IN AN ORAL SESSION
Please make sure you arrive at your designated 
session room with plenty of time to spare to ensure 
you are familiar with the presentations and AV 
equipment in the room, and make your presence 
known to the session chairs. All presentations must 
be submitted to the Speaker Room (Room 5A) 24 
hours before you are due to present – late changes 
will not be accepted.  The conference laptops will be 
running Microsoft Office 2016; please ensure your 
presentation is saved in a compatible format.
Each presentation is allocated 15 minutes and an 
additional 5 minutes for subsequent questions. The 
session chairs will notify you of how your allocated 
time is progressing.
TRAVEL BETWEEN HOTELS/CONFERENCE CENTRE/WELCOME RECEPTION
The Lausanne Transport Card gives any guest staying in Lausanne and paying the overnight “taxe de séjour” free and 
unrestricted access to all public transport services in the city (bus, train, metro). This personalized card is given to each 
visitor by the hotel or guest house on arrival at their place of accommodation. It is valid for the duration of the reservation, 
including the arrival and departure days (maximum 15 days). Please see Transport Map on p79 for more information.
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Kamel Ben-Naceur is the IEA Director for Sustainability, 
Technology and Outlooks, overseeing the Energy and 
Environment, Energy Technology Policy and Energy Supply 
and Demand Outlook divisions. His Directorate oversees 
the production of the World Energy Outlook and the Energy 
Technology Perspectives, and energy/climate-related 
policies.
He started his career in Schlumberger R&D in 1980 before 
moving to management roles in Africa, North and South 
America, Europe, the former Soviet Union, and the Middle East 
and North Africa regions in the oil and gas sectors. In 2004, 
he started the Oilfield Services Business Unit developing 
CCS prospects, working extensively with regulators and 
policy makers. In 2009, he became the Chief Economist at 
Schlumberger in Paris and, in 2011, he became the President 
of the Schlumberger technology organisation in Rio de 
Janeiro. In 2014, he became Tunisia’s Minister for Industry, 
Energy and Mines. During his tenure, he implemented new 
policies for energy subsidies rationalisation, as well as having 
won approval of a law on renewable energy implementation.
Mr. Ben-Naceur has served on the International Board of the 
SPE as technical Director for Management & Information.
TUESDAY 15TH NOVEMBER, 08.50 - 09.10
SOCIAL PROGRAMME & STUDENT RECEPTION WELCOME ADDRESSES & KEYNOTE SPEAKERS
Kelly Thambimuthu
IEA Greenhouse Gas R&D 
Programme Chair
Kelly Thambimuthu has more than 25 years experience 
in the field of low-emissions technology. He received his 
Master’s of Chemical Engineering from McGill University 
and his PhD in Chemical Engineering from the University of 
Cambridge. Since 1995 he has chaired the IEA Greenhouse 
Gas R&D Programme, the leading multi-governmental 
panel on large-scale greenhouse gas reduction. He was 
lead author at the UN Intergovernmental Panel on Climate 
Change (IPCC) where he wrote a special report on CO2 
Capture and Storage as a climate change mitigation option. 
He was with the Centre for Low Emissions Technology 
in Queensland, Australia from 2004 - 2009 where he 
pioneered advances in cleaner fossil fuel technologies.
Welcome Addresses
TUESDAY 15TH NOVEMBER, 09.10 - 10.50
Keynote Speaker
GHGT-13 STUDENT RECEPTION 
The Student Reception enables students to meet and discuss what they have hears with their peers as well as selected 
industry experts to help build the block for their careers within CCS and to forge new connections and business contacts. 
The GHGT-13 Student Reception will be held in Auditorium C at the Swiss Tech Convention Centre on the evening of 
Wednesday 16th between 18.00 and 20.00.
Attendance at this event is extended to all students registered got GHGT-13, and selected experts from industry and 
academia chosen to encourage student-expert networking and collaborations. 
The evening will include a formal introduction and welcome to the students on behalf of IEAGHG, a keynote presentation 
from an industry expert, and further networking opportunities with refreshments available. 
“After 20 years, how can 
CCS reach its potential?”
Kamel Ben-Naceur
IEA Director for Sustainability, 
Technology and Outlooks
Marilyne Andersen 
The Swiss Federal Institute of 
Technology (EPFL)
Marilyne Andersen is Full Professor of Sustainable 
Construction Technologies and Dean of the School of 
Architecture, Civil and Environmental Engineering (ENAC) at 
EPFL. She is also head of the Interdisciplinary Laboratory 
of Performance-Integrated Design (LIPID) whose research 
activities focus on building performance in the architectural 
context in general, and the use and optimization of daylight 
in buildings in particular. Before joining EPFL, she was an 
Assistant Professor then Associate Professor tenure-track at 
MIT, USA where she founded the MIT Daylighting Lab in 2004. 
She holds a MSc in Physics and specialized in daylighting 
through her PhD at LESO/EPFL and as a Visiting Scholar at 
the Lawrence Berkeley National Laboratory, USA. She is the 
author of over 80 refereed scientific papers and member of 
the Board of the LafargeHolcim Foundation for Sustainable 
Construction and of the Scientific Advisory Board of the 
Center for Environmental Sensing and Modeling within the 
MIT-Singapore Alliance (SMART). 
Jean-Christophe Fueeg
Swiss Federal Office of Energy 
(SFOE)
Jean-Christophe Fueeg is currently Head of International 
Energy Affairs at the Swiss Federal Office of Energy (SFOE) 
with the title of Ambassador. He joined the SFOE in 2001. 
His duties cover negotiations for an electricity agreement 
with the EU, representing Switzerland at international 
organisations such as IEA, Energy Charter, IRENA, UN 
ECE Sustainable Energy Committee, and bilateral energy 
relations. Between 2004 and 2011, he also participated 
in Climate Change negotiations. He has been invited 
to lead expert reviews on energy policies of Canada, 
Indonesia (IEA), as well as Turkey, Croatia, Macedonia, 
Mongolia, Albania and Tajikistan (Energy Charter). From 
1999-2001, he was an Administrator in the Non-Member 
Country Division of the International Energy Agency (IEA) 
in Paris. From 1998-99 has was Managing Director & co-
CEO of IHS Energy/Petroconsultants Group, a world leader 
in up- and midstream oil and gas industry intelligence; 
1996-1998 Vice- President Petroconsultants Worldwide 
Oil & Gas Information; 1985-1996 various positions in 
oil consulting covering Former Soviet Union, Angola, Italy, 
Indonesia.
CONFERENCE DINNER
The traditional conference dinner will be held on from 18.30 - 22.30 on Thursday 17th at the Swiss Tech Convention 
Centre. Using the latest Gala Venue Technology, the seating in the main auditorium is stored under the floor transforming 
the space from plenary room to a banqueting hall at the press of a button. 
The conference dinner is one of the highlights of the week and the venue provides the perfect backdrop to enjoy great 
company, discuss learnings from the week and sample great food.
Please note, the last metro is at 23.52.
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TECHNICAL PLENARY SPEAKERSKEYNOTE SPEAKERS & TECHNICAL PLENARY SPEAKERS
THURSDAY 17TH NOVEMBER, 08.10 - 09.00 
Technical Plenary Speakers
Michael J. Monea was appointed President to the newly 
formed International CCS Knowledge Centre on June 
1, 2016.  An initiative of BHP Billiton and SaskPower, 
the Knowledge Centre was established to accelerate 
the development and deployment of low-emissions 
technologies by enhancing global access to the data, 
information and lessons learned from SaskPower’s 
Boundary Dam facility.  Monea joined SaskPower in 
2008 as Vice-president, CCS Initiatives for SaskPower.
In September, 2011 he was appointed President of this 
division. Prior to his role with SaskPower, Monea was 
a senior Vice-president with Canada Capital Energy 
Corporation.  He served as Executive Director of the 
PTRC at the University of Regina and later was appointed 
Chairman of the Board.  In 2008 he was appointed to the 
Society of Petroleum Engineers Distinguished Lecture 
program as an expert in enhanced oil recovery. 
“Update on progress and 
achievements of Boundary Dam 3 
and aims and status of SaskPower/
BHP Billiton International CCS 
Knowledge Centre”
 
Mike Monea
President, International CCS 
Knowledge Centre
Richard has 25+ years of experience in the electric utility 
industry and currently serves as the Program Manager of 
Geosciences - Carbon Utilization & Storage in the Research 
& Technology Group at Southern Company. In his current 
role he works with a wide range of energy-related issues 
including energy storage, geothermal power, deep well 
disposal of wastewater, and CO2 utilization and storage. 
Richard earned his B.S. and M.S. degree in Geology 
from Auburn University. After graduation, he worked at 
the Alabama Department of Environmental Management 
as an environmental regulator. Richard began working 
at Southern Company in 1991 in the Environmental 
Engineering Group. He received a PhD in Engineering from 
the University of Alabama at Birmingham with focus on CO2 
environmental controls. He is a research professor and 
graduate student advisor in the Department of Mechanical 
Engineering at the University of Alabama at Birmingham 
and is an adjunct faculty member teaching energy-related 
courses at Samford University. 
“Overview of the Kemper 
County Energy Facility”
Richard Esposito
Esposito Program Manager - 
Geosciences, Carbon Utilization & 
Storage Southern Company - Research 
& Technology Management
FRIDAY 18TH NOVEMBER, 08.10 - 09.00 
Technical Plenary Speakers
Mark is the Program Manager for CCP4: he has successfully 
led the CCP program since January 2010 when he assumed 
his role as program manager during the early stages of 
CCP3. He is employed by BP International and works in 
the company’s Group Technology department. He has 
held several posts in BP over the past seventeen years, 
including business development roles in contract energy 
management, energy management implementation at 
BP sites and latterly thermal power development within 
the Alternative Energy business, before commencing his 
current role. Prior to joining BP Mark completed an MBA at 
Nottingham Trent University and worked for several multi-
national companies in various business development 
roles, including Texaco and Rolls Royce Industrial Power 
Systems.
“Sixteen Years of CCS 
Development and 
Collaboration to Build” 
Mark Crombie
CO2 Capture Project Program 
Manager, BP
Dr. Abdulaziz M. Al-Jodai  is the Corporate Programs 
Director in the Technology and Innovation Department 
at SABIC company.  He has over 23 years of experience 
in managing short and long-term projects. Prior to his 
current role, Dr. Aljodai had worked in various areas of 
developmental projects including process development, 
design and improvements of commercial plants. He has 
been granted several patents in process development and 
environmental fields.  Dr. Aljodai’s current involvements 
include formulation of mid and long term strategy, 
development of technology roadmaps and portfolio 
management of various developmental programs.
“Advances In Commercial CO2 
Purification And Utilization”
Abdulaziz Al-Jodai
Director-Corporate Programs, 
Technology & Innovation, Saudi 
Basic Industries Corporation
WEDNESDAY 16TH OCTOBER, 08.10 - 09.00 
Technical Plenary Speakers
Tim has 21 years of Refining, Chemical, Upgrading, and 
Mine Operations experience. Tim started his career with 
Exxon Mobil in Canada under the company of Imperial Oil 
Canada after graduating from the University of Alberta 
with a Bachelor of Science in Chemical Engineering. After a 
short tenure with NOVA Chemicals, Tim started his career 
with Shell in 2002 as the RHC Operations Engineer for the 
Base Upgrader beginning in the commissioning and start-
up phase of the project. Tim progressed into the Business 
group as the Economics and Scheduling Coordinator and 
then the Business Manager. In 2008, Tim moved to Shell 
Albian Sands as the Production Manager for MRM Plant 
Production. In 2011 Tim came to the Quest project but 
assumed a dual role as the Quest Operations Manager and 
Heavy Oil Operational Excellence Manager. As the project 
advanced into 2012 and early 2013, became the project 
lead for Quest until its completion at the end of 2015. He 
is currently the Portfolio Manager within Heavy Oil.
“The Shell Quest CCS 
project: 1 year of operation” 
Tim Wiwchar
Portfolio Manager Heavy Oil, Shell 
Canada
Takuro Okajima is a Chief Administrator of Global 
Environmental Partnership Office, Industrial Science and 
Technology Policy and Environment Bureau, METI (Ministry 
of Economy, Trade and Industry), Japan. He has engaged in 
the CCS policy making and CCS national projects of Japan 
since 2015. Prior to this role, he had worked for Japan 
Petroleum Exploration Co., Ltd. since 2010 as a reservoir 
engineer. He had been in charge of reservoir management 
of oil and gas field in Akita prefecture which locates in 
northern part of Japan. He has 6 years’ experience in 
petroleum engineering. He holds a master’s degree in 
Department of Civil and Earth Resources Engineering from 
Kyoto University. 
“Present Status and Future 
Challenges of CCS in Japan” 
Takuro Okajima
Chief Administrator of Global 
Environmental Partnership Office, 
Industrial Science and Technology 
Policy and Environment Bureau, 
METI (Ministry of Economy, Trade 
and Industry)
Thomas Stocker was born in Zürich and obtained a PhD in 
Natural Sciences of ETH Zürich in 1987. He held research 
positions at University College London, McGill University 
(Montreal), Columbia University (New York) and University 
of Hawai’i (Honolulu). Since 1993 he is Professor of Climate 
and Environmental Physics at the University of Bern. 
From 2008 to 2015 he co-chaired Working Group I “The 
Physical Science Basis” of the IPCC, the United Nations 
Intergovernmental Panel on Climate Change. Thomas 
Stocker has co-authored more than 200 publications; 
he holds an honorary doctorate from the University of 
Versailles and has received several awards for his work. 
He is a Fellow of the American Geophysical Union and a 
Foreign Member of the Accademia Nazionale dei Lincei, 
Italy, and the American Academy of Arts and Sciences.
“Too Late for 2°C?”
Thomas Stocker
University of Bern
TUESDAY 15TH NOVEMBER, 09.10 - 10.50 
Keynote Speaker
Trude Sundset is CEO of Gassnova. She has 30 years 
business experience, and with key areas within energy, 
environment and climate issues. Her several years of 
management experience includes both management on 
corporate level, line management for large groups, R&D 
management as well as business development and oil/
gas field development. Sundset has experience from 
Boards of organisations including commercial businesses, 
experience from international collaboration and has built 
a broad network in various international organisations. 
Sundset holds a Master of Technology, Physical Chemistry, 
from Norwegian University of Science and Technology, 
NTNU, Trondheim.
“CCS: The Time is Now”
Trude Sundset 
CEO of Gassnova
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FINAL PANEL DISCUSSION AND CLOSING SESSION CONFERENCE PROGRAM AT A GLANCE
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Session A
14.00 - 16.00
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16.00 - 17.40
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Session 5
11.20 - 13.00
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15.30 - 16.00
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07.30 - 17.00
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08.00 - 9.00
AM BREAK
10.50 - 11.20
Technical 
Session 7
09.10 - 10.50
LUNCH BREAK
13.00 - 14.00
Poster 
Session B
14.00 - 16.00
Technical 
Session 9
16.00 - 17.20
Technical 
Session 8
11.20 - 13.00
PM BREAK
15.30 - 16.00
Registration
07.30 - 17.00
Greenman Award 
& Plenary Session
08.00 - 9.00
AM BREAK
10.50 - 11.20
SOCIAL EVENT 
Conference 
Dinner
18.30 - 22.30
Technical 
Session 10
09.10 - 10.50
LUNCH BREAK
13.00 - 14.00
Plenary Panel 
Session
14.00 - 15.30
Technical 
Session 11
11.20 - 13.00
Registration
07.30 - 12.00
Plenary Session
08.00 - 9.00
AM BREAK
10.50 - 11.20
Closing Session
15.30 - 16.00
FINAL PANEL DISCUSSION
Friday 18th November, 14.00 - 15.30
“Driving Carbon Capture and Storage (CCS) Forward 
in a below 20C World” 
With the Paris Agreement now close to ratification we 
are committing ourselves to achieving to temperature 
target of below 20C. We know that getting to 20C 
represented a significant mitigation challenge but 
going below that temperature target increases the 
mitigation challenge immensely. CCS has been 
identified as a key mitigation technology option by the 
UNFCCC. The IPCC 5th Assessment report showed us 
that the least cost mitigation portfolio needs to include 
CCS and that most assessment models suggested 
20C could not be met without CCS. We can therefore 
strongly assume that CCS will be more important 
in a below 20C world that that negative emission 
technology like BIOCCS will also be critical post 2030 
should we not meet stringent early emission reduction 
targets. CCS has not been deployed as quickly as we 
would have liked to date and we need to increase the 
momentum on CCS demonstration and deployment. 
The aim of this session is to look at initiatives that are 
underway but also ask the critical questions; are we 
doing enough and what more needs to be done?
Session Chair: 
John Gale, IEAGHG
Panelists: 
Jean-François Gagné, Head of Energy Technology 
Policy Division, IEA, will speak to the question “Has 
Policy failed CCS to date and what more work in this 
area is needed?”
Graeme Sweeney, Chairman,  ZEP, will speak to the 
question: “CCS has not taken off in Europe what new 
efforts/initiatives are needed?”
Tim Bertels, Head of CCS, Shell, will speak to the 
question: “What more can the oil and gas industry do 
to stimulate the deployment of CCS?”
Jarad Daniels, Director, Office of Strategic Planning, 
USDOE will speak to the question: “How can 
technology Innovation (Mission Innovation) contribute 
to the deployment of CCS?”
There will be an interactive element to this session 
with the audience invited to comment and contribute 
to the discussion.
CLOSING SESSION
Friday 18th November, 15.30 - 16.00
This session will be chaired by Mr. John Gale and Prof. 
Kelly Thambimuthu, representing the Guardians of 
the GHGT conference series, IEAGHG.
The closing session of a GHGT conference typically 
consists of notes of thanks being presented and 
a simple conclusion of key point and themes that 
have emerged over the past few days’ technical 
presentations. 
Reflections on advances and developments will be 
highlighted and the conference formally drawn to a 
close.
With the conference closed the announcement of 
the hosts and location for GHGT-14 (in 2018) will be 
made.
SOCIAL EVENT 
Student
Reception
18.00 - 20.00
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Technology Centre 
Mongstad
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Demonstration 
Projects
Liquid Biphasic 
Solvents
Alternative Solvents
Solvent and 
configuration 
modelling
Amine Aerosols
Amine Degradation
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 Solvent Properties I
Solvent Properties II
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Mechanisms I
Trapping 
Mechanisms II
Risk Assessment for 
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Case Studies I
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Projects I
Demonstration 
Projects II
Panel Discussion
Panel Discussion
Panel Discussion
Panel Discussion
Panel Discussion
Panel Discussion
Capture Dynamic 
Modelling
Storage Pilot and 
Demonstration 
Projects
Regulatory & Legal 
Aspects of CCS
Transport: Safety and 
CO2 Quality 
Transport: Networks, 
Logistics and Costs
Other Storage
CCS and Global 
Climate Policies
CCS and National Energy 
and Climate Policies
Capture System 
Studies I
Deployment at National 
and Regional Scales
Capture System 
Studies II
Monitoring - 
Subsurface and Marine
Negative Emissions II
Quantifying Impacts 
and Benefits- LCA
Industrial Sources: 
Technology and Costs
Industrial Sources: 
Advances in Cement Capture 
Technologies
Capture in Industry
Negative Emissions I
CO2-EOR: Lab & Field 
Studies
CO2-EOR: Simulation, 
Economic & Offshore 
Case Studies
CO2 and Geothermal 
Energy
CO2 Conversion
Social Science and 
Communication I
Social Science and 
Communication II
CO2 for Geothermal and 
Water Management
Geomechanics I
Environmental Impacts 
of Geological Storage
Geomechanics II
Injectivity
Monitoring -deployment 
of time lapse seismic
Monitoring Leakage - 
Near Surface
Modelling CO2  
Storage I
Leakage Mitigation 
and Remediation
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EXHIBITION INFORMATION
The GHGT-13 exhibition aims to facilitate networking between technology suppliers 
and researchers, and provides an opportunity for partnerships and agreements 
to de forged for the future. Sponsors and exhibitor booths are located around the 
venue on both the Campus and Garden levels.
SPONSORS & ORGANISERS BOOTHS
GE Power
Gassnova/TCM
Southern Company
GazNat
Man Diesel
CO2 Capture Project
ExxonMobil
Oil & Gas Climate Initiative
COMPANIES & ORGANISATIONS BOOTHS
Kepco
Japan CCS
Fluor
Wiley
US DOE
NTNU
EERA-CCS
Hitachi
Lausanne Tourism
IEAGHG
Masdar
1
6
8
10
11
13
14
15
2
3
4
5
7
9
12
16
17
18
19
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The fiscal metering of transported CO2-rich mixtures in CCS 
operations
Mahmoud Nazeri, M.Mercedes Maroto-Valer, Herriot-Watt 
University; Edward Jukes, KROHNE Ltd
Development of a CO2 specification for a CCS hub network
Trent Harkin*, Ian Filby, CarbonNet; Heidi Sick, Dan 
Manderson, Rebecca Ashton, WSP & Parsons Brinckerhoff
Technical, safety and economic analysis of the effects of 
impurities on CO2 compression and pipeline transport
Geir Skaugen*, Simon Roussanaly, Amy Brunsvold, Jana 
Jakobsen, SINTEF Energy Research
Corrosion of carbon steel in dense phase CO2 with water 
above and below the solubility limit
Bjorn H. Morland*, Institute for Energy Technology & 
University of Oslo; Arne Dugstad, Gaute Svenningsen, 
Institute for Energy Technology
Transient phase behaviour of CO2 leakage from a high-
pressure pipeline to the atmosphere with visualisation of 
internal phase change and near-field shock wave structures
Peixue Jiang*, Xiaolu Li, Feng Liu, Xue Chen, Ruina Xu, 
Tsinghua University, & Key Laboratory for Thermal Science 
and Power Engineering of Ministry of Education
ORAL SESSION DETAILS
TECHNICAL SESSION 1  |  TUESDAY 15 NOVEMBER  |  11:20 - 13:00
ORAL SESSION DETAILS
TUESDAY 15 NOVEMBER  |  11:20 - 13:00  |  TECHNICAL SESSION 1
Long term evaluation of advanced PCC system for coal-
fired power plant
Jun Arakawa*, Shinya Okuno, Kenji Takano, Yasuro 
Yamanaka, Toshiya Matsuyama, Energy & Plant Operations, 
IHI Corporation; Paul Feron, Aaron Cottrell, Ashleigh 
Cousins, Sanger Huang, CSIRO Energy; Roland Davies, 
Paul Sertori, AGL Loy Yang
Review of recent pilot plant sctivities with concentrated 
piperazine
Eric Chen*, The University of Texas at Austin
Novel advanced solvent-based carbon capture pilot 
demonstration at National Carbon Capture Center
Nathan Brown*, Greg Staab, Tyler Silverman, Grayson 
Heller, Rene Kupfer, Alfred Brown, ION Engineering
Creating markets for captured carbon: retrofit of Abbott 
power plant and future utilization of captured CO2
Kevin O’Brien, Vinod Patel, Illinois Sustainable Technology 
Center; Yonqi Lu, Sallie Greenberg, Rnadall Locke, Illinois 
State Geological Survey; Michael Larson, University 
of Illinois; Krish Krishnamurthy, Makini Byron, Joseph 
Naumovitz, Linde LLC; David Guth, Stephen Bennett, 
Affiliated Engineers Inc
Demonstration results of enzyme-Accelerated CO2 Capture
Jonathan Carley*, Louis Fradette, Sylvain Lefebvre, CO2 
Solutions Inc.
1A Amine Pilot TestingChairs: Gary Rochelle & Bjorn-Eric Haugen 
1B Trapping Mechanisms (1)Chairs: Rajesh Pawar & Jonathan Ennis-King
1C Demonstration Projects (1)Chairs: Kevin Dodds & Darin Damiani
1E Industrial Sources: Technology and CostsChairs: Peter Jansohn & Liv Bjerge 1G
Oxy-Combustion (1)
Chairs: Stanley Santos & Nils Rokke
Pore-scale evolution of residually-trapped CO2 at early 
stages following imbibition using micro-CT imaging
Charlotte Garing*, Jacques de Chalendar, Sally Benson, 
Stanford University; Marco  Voltolini, Jonathan Ajo-Franklin, 
Lawrence Berkeley National Laboratory
Experimental and modelling study of capillary/buoyancy-
driven flow of surrogate CO2 through intermediate-scale 
sand tanks
Luca Trevisan*, University of Texas at Austin; Ana Gonzalez-
Nicolas, Abdullah Cihan, Jens Birkholzer, Lawrence Berkeley 
National Laboratory; Ronny Pini, Imperial College; Tissa 
Illangasekare, Colorado School of Mines
Measurement of electrical impedance and P-wave velocity 
of a low permeable sandstone core during the displacement 
of saturated brine by CO2 injection
Hiroyuki Honda*, Shinnosuke Takaki, Hiro Ikemi, Yasuhiro 
Mitani, Kyushu University; Keigo Kitamura, I2CNER Kyushu 
University
Monitoring 2.5 million tonnes of CO2 at the Bell Creek oil 
field
John Hamling*, Ryan Klapperich, Nicholas Kalenze, 
Nicholas Bosshart, Daniel Stepan, Shaughn Burnison, 
Kerryanne Leroux, Kyle Glazewski, Charles Gorecki, 
University of North Dakota Energy & Environmental 
Research Center; Trevor Richards, Denbury Onshore LLC
Aquistore: year one – injection, data, results
Kyle Worth*, Aleana Young, Petroleum Technology 
Research Centre; Don  White, Geological Survey of Canada; 
Rick Chalaturnyk, Ben Rostron, University of Alberta; James 
Sorensen, Energy and Environmental Research Center; 
Chris Hawkes, University of Saskatchewan
Learnings from the Shell Peterhead Carbon Capture and 
Storage Project front end engineering design
Alissa Cotton*, Lily Gray, Wilfried Maas, Shell Projects and 
Technology
Review of offshore CO2 storage monitoring: operational and 
research experiences of meeting regulatory and technical 
requirements 
Sarah Hannis*, Andy Chadwick, Dave Jones, Jonathan 
Pearce, Jim White, British Geological Survey; Doug Connelly, 
Ian  Wright, Steve Widdicombe, National Oceanography 
Centre; Jerry Blackford, Plymouth Marine Laboratory;  Tim 
Leighton, Paul White, University of Southampton; James 
Craig, Tim  Dixon, IEAGHG
4D seismic monitoring of CO2 storage during injection and 
post-closure at the Ketzin pilot site
Stefan Lüth*, Alexandra Ivanova, GFZ Potsdam; Peter 
Bergmann, SINTEF and GFZ; Fei Huang, Monika Ivandic, 
Christopher Juhlin, Uppsala University
Experimental investigation on the behaviour of supercritical 
CO2 during the reservoir depressurisation 
Rong Li*, Ruina Xu*, Peixue Jiang, Di He, Tsinghua 
University & Key Laboratory for Thermal Science and Power 
Engineering of Ministry of Education
Multidimensional imaging and characterisation of density-
driven flow in porous media
Rebecca Liyanage*, Ronny Pini, John Crawshaw, Sam 
Krevor, Imperial College London
1D Transport: Safety and CO2 Quality Chairs: Julia Race & Hans Jørgen Vinje
A Techno-economic analysis of ccs applied to the iron and 
steel, cement and oil refining industries
Duncan Leeson*, Niall Mac Dowell, Nilay Shah, Camille 
Petit, Paul Fennell, Imperial College London
CO2 capture technologies for energy intensive industries – 
the Norwegian perspective
Lars Ingolf Eide, Research Council of Norway; Jörild 
Svalestuen, Svein Bekken*, Gassnova
Cutting cost of CO2 capture in process industry - CO2stCap
Ragnhild Skagestad*, Anette Mathise, Hans Aksel Haugel, 
Tel-Tek; Fredrik  Normann, Stefania Osk Gardarsdottir, 
Chalmers University of Technology
Commercial capture and transport of CO2 from production 
of ammonia
Hans Aksel Haugen*, Nils Henrik Eldrup, Anne Marie 
Fatnes, Tel-Tek; Eystein Leren, Yara International ASA
Techno-economic evaluation of retrofitting ccs in an 
integrated pulp and board mill – case studies
Kristin Onarheim, Petteri Kangas, VTT Technical Research 
Centre; Stanley Santos, IEAGHG; Ville Hankalin, ÅF Consult 
Oy
1F Geomechanics (1)Chairs: Philip Ringrose & Tip Meckel
Shale creep as leakage healing mechanism in CO2 
sequestration
Pierre Cerasi*, Anna Stroisz, SINTEF Petroleum Research; 
Elisabeth Lund, Marta Laukeland Kleiven, NTNU; Erling 
Fjær, SINTEF Petroleum Research & NTNU
Brittle-ductile behaviour and caprock integrity
J. William Carey*, Luke Frash, Los Alamos National 
Laboratory
Quantification of viscous creep influence on storage 
capacity of caprock 
Ludovic Räss*, Yurl Podladchikov, University of Lausanne; 
Roman Makhnenko, Lyesse Laloui, École Polytechnique 
Fédérale de Lausanne (EPFL)
Fault permeability and CO2 storage
Andy Nicol*, University of Canterbury; Hannu Seebeck, 
Brad Field, David McNamara, GNS Science; Conrad Childs, 
Fault Analysis Grou; James Craig, Alex Roland, IEAGHG
Hydromechanical aspects of CO2 breakthrough into clay-
rich caprock
Danila Mylnikov, Roman Makhnenko*, Victor Vilarrasa, 
Prof. Lyesse Laloui,  Swiss Federal Institute of Technology 
(EPFL)
Experimental and numerical investigations on heat transfer 
characteristics of a 35MWth oxy-fuel combustion furnace
Junjun Guo*, Fan Hu, Long Chen, Chao Liu, Xiaohong 
Huang, Zhaohui Liu, Chuguang Zheng, Huazhong University 
of Science and Technology
Optimisation of oxygen-based CFBC technology with CO2 
capture
Sergio Espatolero*, Luis Miguel Romeo, CIRCE - University 
of Zaragoza
Modelling supported development of oxy-CFB combustion
Kari Myöhänen*, Timo Hyppänen, Lappeenranta University 
of Technology; Ruth Diego, Fundación Ciudad de la Energía, 
Reijo Kuivalainen, Amec Foster Wheeler 
Modelling and dynamic simulation of 2nd generation oxy 
fired power plant – oxidant fan failure case
Hannu Mikkonen, Jari Lappalainen, Toni Pikkarainen, VTT 
Technical Research Centre of Finland; Reijo Kuivalainen, 
Amec Foster Wheeler
The Evaluation of Oxy-Fuel Combustion Deployment at the 
Mirfa Plant in UAE
Vinicius Bueno, Ahmed Alhajaj, Mohammad Abu Zahra, 
Masdar Institute
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Results from MEA testing at the CO2 Technology Centre 
Mongstad: Revised baseline for CO2 capture from gas 
turbine based flue gas
Guillaume Watson*, Shell Global Solutions International 
B.V; David  Thimsen, Scott Hume, Andrew Maxson, Electric 
Power Research Institute; Steinar Pedersen, Berit Fostås, 
Statoil ASA; Toine Cents, Sasol Technology; Muhammad 
Ismail Shah, Erik Gjernes, Gassnova SF; Gerard Lombardo, 
Gassnova SF & CO2 Technology Centre Mongstad (TCM DA); 
Anne Morken, Leila Faramarzi, Espen Hamborg, Statoil ASA 
& CO2 Technology Centre Mongstad (TCM DA); Thomas de 
Cazenove, CO2 Technology Centre Mongstad (TCM DA)
Results from 30 wt% MEA performance testing at the CO2 
Technology Centre Mongstad
Erik Gjernes*, Muhammad Ismail Shah, Gassnova SF; 
Steinar Pedersen, Berit F. Fostås, Statoil ASA; Toine Cents, 
Sasol Technology; Guillaume Watson, Shell Global Solutions 
International B.; Gerard Lombardo, Gassnova SF & CO2 
Technology Centre Mongstad (TCM DA); Coralie Desvignes, 
Nina Enaasen Flø, Thomas de Cazenove, CO2 Technology 
Centre Mongstad (TCM DA); Anne Kolstad Morken, Leila 
Faramarzi, Espen Steinseth Hamborg, Statoil ASA & CO2 
Technology Centre Mongstad (TCM DA) 
Degradation and emission results of amine plant operations 
from MEA Testing at the CO2 Technology Centre Mongstad
Ms. Anne Kolstad Morken*, Dr. Espen Steinseth Hamborg, 
Statoil ASA & CO2 Technology Centre Mongstad (TCM 
DA); Mr. Steinar Pedersen, Statoil ASA; Mr. Kai Vernstad, 
Dr. Kolbjørn Zahlsen, SINTEF; Dr. Liang Zhu, Dr. Tomas 
Mikoviny, University of Oslo
Results from aerosol measurement in amine plants treating 
gas turbine and refinery catalytic cracker flue gases at the 
CO2 Technology Centre Mongstad
Gerard Lombardo*, Anne  Morken, Kolstad, Odd Arne 
Hvidtsten, Espen Hamborg Steinseth, TCM DA; Berit F. 
Fostås, Statoil ASA; Muhammad Ismail Shah, Gassnova 
SF; Jan Mertens, Laborelec
Field demonstration of advanced CDRMax solvent at the 
US-DOE’s National Carbon Capture Center and Technology 
Centre Mongstad, Norway
Prateek  Bumb*, Avinash N. Patkar, Ramesh Kumar, 
Richard  Mather, Carbon Clean Solutions Limited; Frank 
Morton, Justin Anthony, Southern Company
2A
Results from CO2 Technology 
Centre Mongstad 
Chairs: Carlos Ababades & Paul Feron
2C Demonstration Projects (2)Chairs: Brian Allison & Ryozo Tanaka
2B Trapping Mechanisms (2)Chairs: Sally Benson & Ronny Pini
Understanding the effects of small scale heterogeneity 
on buoyancy driven CO2 migration for capillary trapped 
storage capacity estimation
Prasanna Ganesan Krishnamurthy*, Luca Trevisan, Tip 
Meckel, The University of Texas at Austin & Center for 
Frontiers of Subsurface Energy Security
Quantitative interpretation of trapping mechanisms of CO2 
at Nagaoka pilot project – A history matching study for 10-
year post-injection
Hajime Yamamoto*, Taisei Corporation; Takahiro Nakajima, 
Ziqiu Xue, Research Institute of Innovative Technology for 
the Earth
The impact of mineral dissolution on the relative 
permeability and residual trapping of carbonate rocks
Ben Niu*, Samuel  Krevor, Imperial College
Using micro-positron emission tomography to quantify 
multiphase flow and residual trapping in heterogeneous 
reservoirs 
Christopher Zahasky*, Sally M. Benson, Stanford University
Impact of solid surface energy on wettability of CO2-brine-
mineral systems as a function of pressure, temperature 
and salinity
Muhammad  Arif*, Ahmed  Barifcani, Stefan Iglauer, Curtin 
University
Financing CCS demonstration projects:  lessons learned 
from two decades of experience
Howard Herzog*, MIT
Overview of CCS demonstration project business models: 
Risks and Enablers on the two sides of the Atlantic
Zoe Kapetaki*, Jelena Simjanovic, Global CCS Institute
Tomakomai CCS demonstration project of Japan, CO2 
injection in process
Mr. Yutaka Tanaka*, Mr. Yoshihiro Sawada, Mr. Daiji 
Tanase, Mr. Toshikazu Ito, Mr. Tetsuo Kasukawa, Japan 
CCS Co., Ltd.
U.S.DOE/NETL Carbon Storage Program: advancing 
science and technology to support commercial 
deployment
Traci Rodosta*, Grant Bromhal, National Energy 
Technology Laboratory; Darin Damiani, U. S. Department 
of Energy
Considerations in the development of flexible CCS networks
Ben Wetenhall, Hamed Aghajani, Newcastle University; Julia 
Race, University of Strathclyde; Eve Sanchez- Fernandez, 
Mark Naylor, Mathieu Lucquiaud, Hannah Chalmers, 
University of Edinburgh
Developing a pilot case and modelling the development of 
large European CO2 transport infrastructure - The GATEWAY 
H2020 project
Jana P. Jakobsen*, Amy Brunsvold, Marie Bysveen, Elisabeth 
Vågenes*, SINTEF Energy Research; Charles Eickhoff, 
David  Hanstock, Progressive Energy Ltd.; Tom Mikunda, 
Filip Neele, TNO; Diana Schumann, Forschungszentrum 
Jülich; Raphael Heffron, Queen Mary University of London
Linking the effect of reservoir injectivity and CO2 transport 
logistics in the Nordic Region
Jan  Kjärstad*, Filip Johnsson, Chalmers University of 
Technology; Ragnhild Skagestad, Nils Henrik Eldrup, Tel-
Tek
CO2 transport by ship: the way forward in Europe
Filip Neele*, Robert de kler, Michiel Nienoord, Stefan 
Belfroid, Lies Peters, Andries van Wijhe, Daniel Loeve, TNO; 
Peter  Brownsort, SCCS; Joris Koornneef, Ecofys
Transport and storage of CO2 from lignitge fired power plant 
in the Czech Republic
Geir Skaugen*, Simon Roussanaly, Jana Jakobsen, SINTEF; 
Ladislav Vesely, Monika Vitvarova, Czezh, Technical 
University in Prague
2D Transport: Networks, Logistics and CostsChairs: Chris Hendriks & Jasmin Kemper
2E
Industrial Sources: Advances in 
Cement Capture Technologies
Chairs: Anette Mathisen & Liv Bjerge
Integration of Ca-Looping systems for CO2 capture in 
cement plants
Maurizio Spinelli, Isabel Martínez, De Lena Edoardo, 
Manuele Gatti, Stefano Campanari, Stefano Consonni, 
Matteo Carmelo Romano*,  Politecnico di Milano; Giovanni 
Cinti, C.T.G., Italcementi Group; Matthias Hornberger, 
2F Environmental Impacts of Geological StorageChairs: Lee Spangler & Katherine Romanak
Bravo Dome, New Mexico: Natural gas, stable isotope, and 
noble gas isotope analyses, and evidence of leakage from 
the western edge of the field
Sean Brennan*, U.S. Geological Survey
Experimental and numerical study on gaseous CO2 leakage 
through shallow-depth layered porous medium: implication 
for leakage detection monitoring
Seung-wook Ha*, Won-Tak Joun, So-yoon Lee, Kang-Kun 
Lee, Seoul National University
What may be the consequences of a CO2 leakage? Insights 
from soil gas measurements in an urban area – Clermont-
Ferrand, French Massif Central.
Frederick Gal*, Eric Proust, Gaetan Bentivegna, Steve 
Leconte, Louis De Lary De Latour, Annick Loschetter, BRGM; 
Zbigniew Pokryszka, INERIS; Bernard Collignan, CSTB
Risk of Geologic Sequestration of CO2 to Groundwater 
Aquifers: Current Knowledge and Remaining Questions
Amanda Lawter, Nik Qafoku*, R. Matthew Asmussen, Diana 
Bacon, Chris Brown, Pacific Northwest National Laboratory
Design and construction of groundwater monitoring network 
at shallow-depth CO2 injection and leak test site, Korea
Seong-sun Lee, Hong-Hyun Kim, Won-Tak Joun, Kang-Kun 
Lee, Seoul National University
Geological modelling and reservoir simulation supporting 
CO2 storage in a deep saline formation, Shengbei 
Injection Site, Ordos Basin, China
Minh  Nguyen, Ye Zhang, University of Wyoming; Jun Li, 
Xiaochun Li, Chinese Academy of Sciences; Philip H. 
Stauffer*, Los Alamos National Laboratory
Reinhold Spörl, University of Stuttgart; Carlos Abanades, 
CSIC-INCAR; Robert Mathai, IKN GmbH; Kristina Fleiger, 
Volker Hoenig, VDZ gGmbH 
Impact of fuel selection on techno-environmental 
performance of post-combustion calcium looping process 
applied to a cement plant
Wouter Schakel*, Andrea Ramirez, Utrecht University; 
Gabriel Orregioni, Bhawna Singh, Anders Strømman, 
Norwegian University of Science and Technology
Application of a chilled ammonia-based process for CO2 
capture to cement plants
José-Francisco Pérez-Calvo*, Daniel Sutter, Matteo 
Gazzani, Marco Mazzotti, Institute of Process Engineering, 
ETH Zurich
Pilot demonstration – reporting on CO2 capture from a 
cement plant using a hollow fiber membrane  process
May-Britt Hägg*, Arne Lindbråthen, Xuezhong He, NTNU; 
Tom Cantero, Svein G. Nodeland, Air Products AS
Study of the post-combustion CO2 capture applied to 
conventional and partial oxy-fuel cement plants
Lionel Dubois, Sinda Laribi, Seloua Mouhoubi, Guy De 
Weireld, Diane Thomas, University of Mons
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Demonstration of the Allam Cycle: an update on the 
development status of a high efficiency supercritical carbon 
dioxide power process employing full carbon capture
Rodney Allam*, Jeremy Fetvedt, Mr. Brock Forrest, Mr. Scott 
Martin, 8 Rivers Capital;  Mr. Takashi Sasaki, Mr. Masao 
Itoh, Toshiba Corporation
Oxy-turbine for power plant with CO2 capture
Noemi Ferrari*, Luca Mancuso, Amec Foster Wheeler; John 
Davison, IEAGHG, Paolo Chiesa, Emanuele Martelli, Matteo 
Romano, Politecnico di Milano
Oxy-combustion carbon capture for pulverised coal in the 
integrated environmental control model
Kyle Borgert, U.S. EPA;  Edward Rubin*, Carnegie Mellon 
University
Oil heavy residues oxy-combustion with CO2 capture 
demonstration project and perspectives
Mourad Younes*, Aqil Jamal, Tidjani Niass,Saudi Aramco; 
Armand Levasseur, Olaf Stallmann, Gianluca Di Federico, 
GE
Development of high-efficiency oxy-fuel IGCC system
Yuso Oki*, Hiroyuki Hamada, Makoto Kobayashi, Isao Yuri, 
Saburo Hara, CRIEPI
Operating experience in la Pereda 1.7 MWth Calcium 
Looping pilot
Borja Arias, Maria Elena Diego, Alberto Méndez, Juan 
Carlos Abanades*,CSIC-INCAR; Luis Díaz, María Lorenzo, 
HUNOSA; Andres Sánchez-Biezma, Endesa Generación
3A Capture Pilot and Demonstration ProjectsChairs: Frank Morton & John Litynski
3B Risk Assessment for Geological StorageChairs: John Hamling & Owain Tucker
2G Oxy-combustion (2)Chairs: Andrea Ramirez & Kari Myöhänen
KM CDR process project update and the new novel solvent 
development
Osamu Miyamoto, Cole Maas, Mitsubishi Heavy Industries 
America, Inc; Tatsuya Tsujiuchi, Masayuki Inui, Takuya 
Hirata*, Hiroshi Tanaka, Takahito Yonekawa, Takashi 
Kamijo, Mitsubishi Heavy Industries, Ltd
Chilled ammonia process scale-up and lessons learned
Barath  Baburao*, Sanjay  Dube, David Muraskin, Steve 
Bedell, GE Power
Developing CCS in the UK and beyond: insights from the 
UK CCS Research Centre
Ciara  O’Connor, Hannah Chalmers*, Bruce Adderley, Jon 
Gibbins, UK CCS Research Centre
Fluor’s econamine FG Plus completes test program at 
Uniper’s Wilhelmshaven coal power plant
Satish Reddy*, Joseph Yonkoski*, Fluor Enterprises Inc; 
Helmut Rode, Robin Irons, Wolfgang Albrecht, Uniper 
Technologies GmbH
A comparison of FEP-analysis and barrier analysis for CO2 
leakage risk assessment on an abandoned Czech oilfield 
case 
Øystein Arild*, Eric P Ford, Hans P Lohne, International 
Research Institute of Stavanger; Vaclava Havlova,UJV Řež
Monetizing leakage risk with secondary trapping in 
intervening stratigraphic layers
Jeffrey Bielicki*, The Ohio State University; Hang Deng, 
Jeffrey Fitts, Catherine Peters, Princeton University; 
Elizabeth Wilson, University of Minnesota
Informing geologic CO2 storage site management decisions 
under uncertainty: demonstration of NRAP’s Integrated 
Assessment Model (NRAP-IAM-CS) Application
Rajesh Pawar*, Philip Stauffer, Shaoping Chu, George 
Guthrie, Los Alamos National Laboratory; Robert Dilmore, 
Grant Bromhal, National Energy Technology Laboratory; 
Yingqi Zhang, Curtis Oldenburg, Lawrence Berkeley 
National Laboratory
The genesis of the CO2 storage resource management 
system (SRMS)
Scott Frailey*, Illinois State Geological Survey; George 
Koperna, Advanced Resources International, inc; Owain 
Tucker, Shell Global Solutions
Risk-based monitoring network design for geologic carbon 
sequestration sites
Ya-Mei Yang, Robert  Dilmore, Grant Bromhal*, National 
Energy Technology Laboratory; Kayyum Mansoor, Susan 
Carroll, Lawrence Livermore National Laboratory; Mitchell 
Small, Carnegie Mellon University
Laboratory characterisation and modelling to 
examine CO2 storage and enhanced oil recovery in an 
unconventional tight oil formation
James Sorensen*, Steven Hawthorne, Lu Jin, Bethany 
Kurz, Nick Bosshart, Steven Smith, Charles Gorecki, 
Edward Steadman, John Harju, University of North 
Dakota Energy & Environmental Research Center
Simulation of CO2 storage into methane hydrate 
reservoirs, non-equilibrium approach
Khadijeh Qorbani*, Bjørn Kvamme, University of 
Bergen, Norway
3D Other StorageChairs: Howard Herzog 
3E Capture in IndustryChairs: Chris Hendriks & Lionel Dubois
3C PANEL DISCUSSION
Creating value for CCS in 
future energy systems
Energy systems models that deploy CCS typically 
do so in order to minimize the total cost of 
meeting energy demands, subject to exogenous 
emissions constraints or rising carbon prices. 
Perhaps taking a que from these models, many 
in the CCS community have expected that 
carbon pricing will be the principle driver of CCS 
deployment. In reality, however, governments 
have implemented by a range of overlapping 
mechanisms that don’t always include carbon 
pricing carbon pricing and, where carbon pricing 
exists, prices have been highly variable. At the 
same time, the markets in which CCS may be 
used are dynamic and the prices of alternative 
abatement options are changing rapidly. In this 
session, panelists will explore the impacts of 
government policies and shifting markets on 
the potential for CCS deployment, metrics that 
can be used to measure the value of CCS in 
different applications, and future directions for 
technology innovation to better position CCS in 
these markets.
Residual oil zone “Fairways”: a new option for carbon 
negative storage of CO2
Vello  Kuuskraa*, Robin Petrusak, Matthew  Wallace, 
Advanced Resources International, Inc.
A two-step CO2 mineralization process
Subrahmaniam Hariharan*, Clemens Leopold, Mischa 
Repmann-Werner, Marco Mazzotti, ETH Zurich
Carbonation of steel slags: testing of the wet route in a 
pilot-scale reactor
Renato Baciocchi*, Giulia Costa, Paola Librandi, 
University of Rome;  Stefano Stendardo, ENEA
Techno-economic evaluation of deploying CCS in SMR 
based merchant H2 production with NG as feedstock and 
fuel 
Stanley Santos*, IEAGHG; Guido Collodi, Giuliana Azzaro, 
Noemi Ferrari, Amec Foster Wheeler Italiana S.r.l
Application of the DMXTM CO2 Capture Process in Steel 
Industry
Matthieu Dreillard*, Patrick Briot, Thierry Huard, Kader 
Lettat, Paul Broutin, IFP Energie Nouvelles
Start-up of Port Jérôme CRYOCAP™ plant: optimised 
cryogenic CO2 capture from H2 plants
Delphine Pichot*, Ludovic Granados, Thomas Morel, 
Audrey Schuller, Richard Dubettier, Air Liquide Global E&C 
Solutions France
Cost effective CO2 reduction in the Iron & Steel Industry by 
means of the SEWGS technology: STEPWISE project
Eric Van Dijk*, Paul Cobden, ECN; Magnus Lundqvist, 
Swerea Mefos; Calin-Cristian Cormos, Universitatea 
Babes-Bolyai; Mike J. Watson, Johnson Matthey Technology 
Centre; Giampaolo Manzolini, Politecnico di Milano; Mathijs 
Preenen, Kisuma Chemicals;  Luca Mancuso, Amec Foster 
Wheeler Italiana S.r.l; Jeremey Johns, Tata Steel UK 
Consulting Lt;  Bo Sundelin, SSAB
Chemical looping technologies for steam methane 
reforming with CO2 capture: thermodynamic assessment 
and economic comparison
Vincenzo Spallina*, Ahmed Shams, Alessandro Battistella, 
Fausto Gallucci, Martin van Sint Annaland, Eindhoven 
University of Technology
Moderator: Sean McCoy, Lawrence 
Livermore National Laboratory
Panelists: Niall Mac Dowell, Howard Herzog, 
Machteld van den Broek, Casie Davidson, 
Jonas Helseth
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3F Geomechanics IIChairs: Nicolas Huerta
4A Liquid Biphasic SolventsChairs: Mohammad Abu Zahra & Shujuan Wang
4B Wellbore IntegrityChairs: Bill Carey & Mike Carpenter
3G MembranesChairs: Dianne Wiley & Hallvard Svendsen
Membrane properties required for cost-competitive 
post-combustion CO2 capture from industry and power 
generation
Simon Roussanaly*, Rahul Anantharaman, Brede Hagen, 
Jana Jakobsen, SINTEF Energy Research
Revolutionizing solvent absorption through membrane 
contactors
Colin Scholes*, Sandra Kentish, Geoff Stevens, University 
of Melbourne; David deMontigny, University of Regina
Energy penalty of a single stage gas permeation process 
for CO2 capture in postcombustion: a rigorous parametric 
analysis of temperature, humidity and membrane 
performances
Denis Roizard*, Lorena Giordano, Eric Favre, Roda 
Bounaceur, CNRS, Université de Lorraine
Development of CO2 molecular gate membranes for IGCC 
process with CO2 capture
Teruhiko Kai*, Duan, Fuminori Ito, Satoshi Mikami, 
Yoshinobu Sato, Shin-ichi Nakao, Research Institute of 
Innovative Technology for the Earth (RITE)
From fracture gradient to the spectrum of lost-circulation 
pressures: a paradigm shift?
Alexandre Lavrov*, SINTEF Petroleum Research
Pressure induced deformation and flow using CO2 field 
analogues, Utah
Elin Skurtveit*,  Guillaume Sauvin,  Norwegian Geotechnical 
Institute (NGI);  Alvar Braathen, Eivind B Larsen, University 
of Oslo
Can fault leakage occur before or without reactivation? 
Results from an in situ fault reactivation experiment at 
Mont Terri  
Yves Guglielmi, Jens Birkholzer*, Jonny Rutqvist, Pierre 
Jeanne, Lawrence Berkeley National Laboratory; Christophe 
Nussbaum, Federal Office of Topography, Swisstopo
Geomechanical monitoring of caprock and wellbore 
integrity using fiber optic cable: Strain measurement from 
the fluid injection and extraction field tests
Ziqiu Xue*, Tsutomu Hashimoto, Research Institute of 
Innovative Tech for the Earth
Investigation of caprock integrity due to pressure build-up 
during high-volume injection into the Utsira formation
Sarah E. Gasda*, Maria T. Elenius, Uni Research CIPR; 
Magnus Wangen, Institute for Energy Technology; Tore 
Ingvald Bjørnarå, Norwegian Geotechnical Institute
Palladium (Pd) membranes as key enabling technology for 
pre-combustion CO2 capture and hydrogen production
Thijs Peters*, Marit Stange, Ole Martin Løvvik, Rune 
Bredesen, SINTEF;  Frode Roness, Torkild Reinertsen, 
Reinertsen AS
CO2 capture with liquid-liquid phase change solvents: a 
thermodynamic study
Muhammad Waseem Arshad*, Nicolas von Solms, Kaj 
Thomsen, Technical University of Denmark
Benchmarking of the DMXTM CO2 capture process
Paul Broutin*, Patrick Briot, IFP Energies Nouvelle;  Sören 
Ehlers, Alfons Kather, TUHH
Non-aqueous solvent (NAS) CO2 capture process
James Zhou*, RTI International
Rate of absorption for CO2 absorption systems using a 
wetted wall column
Helena Svensson, Hanna Karlsson*, Lund University
Liquid-solid solubility in AMP-KSAR-CO2-H2O System
Ugochukwu E. Aronu*, SINTEF; Xiaoguang Ma, Norwegian 
University of Science and Technology
Avoiding damage of CO2 injection wells caused by 
temperature variations
Malin Torsæter*, Jelena Todorovic, Alexandre Lavrov, 
Kamila Gawel, SINTEF Petroleum Research; Halvor Lund, 
Lawrence Livermore National Laboratory; Pratanu Roy, 
Susan Carroll, Lawrence Livermore National Laboratory
Corrosion and failure assessment for CO2-EOR and 
associated storage in the Weyburn Field
Jason Laumb*, John Hamling, Kyle Glazewski, Alexander 
Azenkeng, University of North Dakota Energy & 
Environmental Research Center; Theresa Watson, T.L. 
Watson & Associates
The role of geological barriers in achieving robust well 
integrity
Matteo Loizzo*, Matteo Loizzo; Brice Lecampion, Ecole 
Polytechnique Fédérale de Lausanne (EPFL); Sofia 
Mogilevskaya, University of Minnesota
Epoxy-modified Portland cement: effect of the resin 
hardener on the chemical degradation by carbon dioxide 
Alessandra Baldissera, Marta Schutz, Felipe Vecchia, 
Marcus Seferin, Rosane Ligabue*, Sandra Einloft, PUCRS; 
Sonia Menezes, CENPES/PETROBRAS 
Well integrity assessment of monitoring wells at an active 
CO2-EOR flood 
Andrew Duguid*, Batelle; Boyun Guo, University of Louisiana 
at Lafayette; Runar Nygaard, Missouri University of Science 
and Technology
4C PANEL DISCUSSION
Large Scale (10+MWe) Carbon 
Capture Pilots
This session will highlight efforts of several 
companies to test 2nd generation carbon capture 
technologies at the large pilot scale as well as 
the advanced computing efforts to enable rapid 
scaling of these technologies to the commercial 
scale.  Reducing the cost of carbon capture is a 
critical step to enabling wide scale deployment of 
CCS.  Several countries and industrial partners 
have been supporting the development of second 
generation carbon capture technologies that can 
significantly reduce the capital and/or operating 
costs.  Coupling these efforts with recent advances 
in system modelling and super computing resources 
is speeding the rate at which these systems can go 
from 1st-of-a-kind to nth-of-a-kind by optimizing the 
system integration with the new and existing power 
plants.   These technologies will be available for 
commercial demonstration before 2020.
A comparison of the global advancement of CCS 
deployment through key indicators
Christopher Consoli*, Ian Havercroft, Lawrence Irlam, 
Global CCS Institute
The value of CCS under current policy scenarios: INDCs 
and beyond
Casie Davidson*, Robert Dahowski, Pacific Northwest 
National Laboratory; Haewon McJeon, Leon Clarke, 
Marshall Wise, Page Kyle, Joint Global Change Research 
Institute
An adaptive management system for sustainable bioenergy 
with carbon capture and storage (BECCS)
Nasim Pour*, Paul  Webley, Peter Cook, University of 
Melbourne
Negative CO2 emissions with chemical looping combustion 
of biomass – a Nordic Energy Research Flagship Project
Magnus Rydén*, Anders Lyngfelt, Chalmers University of 
Technology;  Øyvind  Langørgen, SINTEF Energy Research; 
Yngve  Larring, SINTEF Materials and Chemistry; Anders 
Brink, Åbo Akademi University; Sebastian Teir, VTT 
Technical Research Center of Finland Ltd; Hallstein  Havåg, 
The Bellona Foundation; Per Karmhagen, Sibelco Nordic 
AB
Techno-economic evaluation of retrofitting CCS in an 
integrated pulp and board mill – case studies
Kristin Onarheim*, Petteri Kangas, VTT Technical Research 
Centre of Finland, Ltd.;  Stanley Santos, IEAGHG; Ville 
Hankalin, ÅF Consult Oy
Reduced local emissions and long-term carbon storage 
through pyrolysis of agricultural waste and application of 
pyrolysis char for soil improvement
Tobias Pröll*, Rafat Al Afif, Christoph Pfeifer, University of 
Natural Resources and Life Sciences, Vienna
Capturing CO2 from biogas fuelled power generation
Hailong Li*, Mälardalen University; Yuting Tan, Royal 
Institute of Technology; Mario Ditaranto, SINTEF Energy; 
Jinying Yan, VattenFall AB; Zhixin Yu, University of Stavanger
4E Negative Emissions (1)Chairs: Noah Diech & Matteo Gazzani
Moderator: John Litynski, U.S. DOE
Panelists: Takashi Kamijo, Chang-Keun YI, 
Jerrad Thomas, Roy Vardheim, Olaf Stallman, 
Krish Krishnamurthy, Abhoyjit Bhown
The politics of large-scale CCS deployment 
Juho Lipponen*, Samantha McCulloch, Simon Keeling, 
Tristan  Stanley, International Energy Agency
Can CCS unlock ‘unburnable carbon’?
Sara Budinis*, Adam Hawkes, Niall Mac Dowell, Samuel 
Krevor, Imperial College London; Tim Dixon, Jasmin 
Kemper, IEAGHG
Exploring the 2oC target scenarios by considering climate 
benefits and health benefits – role of biomass and CCS
Tatsuya Hanaoka*, Toshihiko Masui,National Institute for 
Environmental Studies
4D CCS and Global Climate PoliciesChairs: Ward Goldthorpe & Tim Dixon
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5B Geological Site CharacterisationChairs: Ed Menhert & Isabelle Czernichowski
CO2 storage: setting a simple bound on potential leakage 
through thick offshore overburden successions 
Andrew Chadwick*, Gareth Williams, David Noy, British 
Geological Survey
Selecting the best CO2 storage aquifers in the Nordic 
countries
Per Eirik Strand Bergmo*, Benjamin Udo Emmel, SINTEF 
Petroleum Research; Karen Lyng Anthonsen, Geological 
Survey of Denmark and Greenland; Per Aagaard, University 
of Oslo; Gry Möl  Mortensen, Geological Survey of Sweden
5C PANEL DISCUSSION
How do we transfer learnings 
from 20 years at Sleipner 
globally?
2016 is the 20th Anniversary of the pioneering CCS 
project at Sleipner in the North Sea, offshore Norway. 
By 2016 the Sleipner project had stored 16 Mt of CO2 
in the Utsira sandstone formation which, with the 
addition of 4 Mt from the Snøhvit CCS project, gets 
Norway past the 20Mt stored offshore milestone. A 
workshop on Offshore CCS was held at BEG in Austin 
in April 2016. This brought together those who are 
doing offshore CCS to share knowledge with those 
who are interested in doing, and facilitating countries 
to identify their specific issues, challenges, and 
opportunities. This discussion panel will review the 
learnings from Sleipner, and in the light of the needs 
of other countries identified in the offshore workshop 
– especially developing countries – this panel will 
discuss how best to transfer learnings globally.  
Experimental and numerical simulation of the injection of a 
CO2 saturated solution in a carbonate reservoir: application 
to the CO2-DISSOLVED concept combining CO2 geological 
storage and geothermal heat recovery
Aurélien Randi*, Jérôme Sterpenich, Jacques Pironon, 
GeoRessources lab-CNRS-Université de Lorraine; 
Dominique Thierry, Christophe Kervevan, BRGM
Using pressure recovery at a depleted gas field to 
understand saline aquifer connectivity
Michelle Bentham*, Hayley Vosper, David Noy, John 
Williams, Andrew Chadwick, Karen Kirk , British Geological 
Survey; Gareth Williams, British Geological Survey, The 
Lyell Centre
TBC
Multiphase Modelling of Wormhole Formation in 
Carbonates from Core Scale to Well Scale
Jeroen Snippe*,Shell Global Solutions International
Relative Permeability of Williston Basin CO2 Storage Targets
Steven Smith*, Christopher  Beddoe, Erick Zacher, Loreal 
Heebink, Bethany Kurz, Wesley Peck, Charles Gorecki, 
University of North Dakota Energy & Environmental 
Research Center
4F InjectivityChairs: Karsten Michael & Charlie Gorecki
Development of high-performance CaO-based CO2 
sorbents supported with MgO
Andac Armutlulu*, Muhammad Awais Naeem*, Agnieszka 
Kierzkowska, Marcin Broda, Christoph Müller, ETH Zurich
Packed bed Ca-Cu looping process integrated with a natural 
gas combined cycle for low emission power production
Michela Martini, Fausto Gallucci, Martin van Sint Annaland, 
Eindhoven University of Technology; Isabel Martinez, 
Matteo Romano, Paolo Chiesa, Politecnico di Milano
What is the value of CCS in the future energy system?
Clara Heuberger*, Niall Mac Dowell, Iain Staffell, Nilay 
Shah, Imperial College London
How does changing the penetration of renewables 
and flexibility measures affect the economics of CCS 
penetration?
Sara Lupo*, University of Edinburgh; David M Reiner*, 
University of Cambridge
Relevance of carbon capture and sequestration in India’s 
energy mix to achieve the reduction in emission intensity 
by 2030 as per INDCs 
AR  Akash*, Anand  Rao*, Sanket Jaiswal, Munish Chandel, 
Indian Institute of Technology Bombay
Policy Innovation for Offshore CO2 Transport and Storage 
Deployment
Ward Goldthorpe*, Shabana Ahmad, Sustainable Decisions 
Limited & The Crown Estate
Fighting climate change in the energy sector – a holistic 
view
Gianfranco Guidati*, Charles Soothill, General Electric 
(Switzerland) GmbH
5D CCS and National Energy and Climate Policies
Chairs: Sam McCulloch 
Moderators: Susan Hovorka & Tim Dixon 
Panelists: Anne-Kari Furre, Philip Ringrose, 
Tip Meckel, Sim Caluyong 
Energy analysis of an absorption-based CO2 capture 
process 
Huiyong Kim*, Kwang Soon Lee, Sogang University
Influence of pKa and amine structure on energy 
consumption of post-combustion CO2 capture processes
Kevin G. Joback, Molecular Knowledge Systems; J.R. 
Heberle*, Abhoyjit S. Bhown, Electric Power Research 
Institute
Stripping of CO2 in post-combustion capture with chemical 
solvents: intensification potential of hollow fibre membrane 
contactors
David Albarracin Zaidiza*, Bouchra Belaissaoui, Denis 
Roizard, Eric Favre, Sabine Rode, LRGP
Novel absorber contacting schemes using aqueous 
piperazine for CO2 capture from NGCC flue gas
Darshan Sachde, Gary Rochelle*, The University of Texas 
at Austin
Simulations of various configurations of the post-
combustion CO2 capture process applied to a cement plant 
flue gas: parametric study with different solvents
Lionel Dubois*, Diane Thomas, University of Mons
5A
Solvent and configuration modelling
Chairs: Mohammad Abu Zahra & Mohammed 
Pourkashanian
Long-term carbonate looping testing in a 1 MWth pilot 
plant with hard coal and lignite
Martin Helbig*, Jochen Hilz, Martin  Haaf, Alexander 
Daikeler, Jochen Stroehle, Bernd Epple, Energy Science 
and Technology, TU Darmstadt, Germany
Modelling a calciner with high inlet oxygen concentration 
for a calcium looping process Moved to 4G
Jarno Parkkinen*, Kari Myöhänen*, Timo Hyppänen, 
Lappeenranta University of Technology; Juan Carlos 
Abanades, Borja Arias, Spanish Research Council, CSIC-
INCAR
Medium temperature desulfurisation for oxyfuel and 
regenerative calcium cycle
Wuyin Wang*, GE Power, Meher Sanku, Christian Hulteberg 
Hans T. Karlsson, Hanna Karlsson, Lund University; Michael 
Balfe Olaf Stallmann, GE Carbon Capture GmbH
4G Calcium LoopingChairs: Jochen Stoehle & Peter Jansohn
The Australian South West Hub Project: Developing a 
storage project in unconventional geology
Sandeep Sharma*, Carbon Projects Pty Ltd; Dominique 
Van Gent, The Department of Mines and Petroleum, WA 
Government;  Martin Burke, Louise Stelfox, The Department 
of Mines and Petroleum WA Government
Probabilistic approach to CO2 plume mapping for 
prospective storage sites: The CarbonNet experience
Nick Hoffman*, Geoff Collins, The CarbonNet Project; 
Laurent Alessio, Leap Energy Partners Sdn. Bhd.
Static earth modelling of diverse Michigan Niagaran Reefs 
and the implications for CO2 storage
Autumn Haagsma*, Glenn Larsen, Amber  Conner, Mark 
Kelley, Neeraj Gupta, Battelle; Matthew  Rine, Western 
Michigan University; Charlotte Sullivan, Pacific Northwest 
National Laboratory; Allen Modroo, Core Energy, LLC
Carbon utilization: capillary trapping of CO2 in oil fields
Ali Al-Menhali*, Samuel Krevor, Imperial College London
Effects of reservoir temperature and percent levels of 
methane and ethane on CO2/oil mmp values as determined 
using vanishing interfacial tension/capillary rise
Steven Hawthorne*, David Miller, James Sorensen, Charles 
Gorecki, Edward Steadman, John Harju, University of North 
Dakota Energy & Environmental Research Center
Interpretation of tracer experiments on inverted five-spot 
well-patterns within the western half of the Farnsworth Unit 
oil field
Mark White*, Pacific Northwest National Laboratory; Rich 
Esser, Brian McPherson, Pete Rose, University of Utah; 
Robert Balch, Ning Liu, Leonard Garcia, William Ampomah, 
Petroleum Recovery Research Center, New Mexico Tech
5E CO2-EOR: Lab & Field StudiesChairs: Neeraj Gupta & Filip Neele
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Impact of CO2 impurity on mmp and oil recovery 
performance of bell creek oil field
Lu Jin*, Lawrence  Pekot, Steven Hawthorne, Nicholas 
Bosshart, Tao Jiang, John Hamling, Charles Gorecki, 
Edward  Steadman, John Harju, University of North Dakota 
Energy & Environmental Research Center; Brian Gobran, 
Allan Greeves, Denbury Onshore 
Pilot Scale CO2-EOR in Mississippian carbonate reservoir 
at Wellington Field in South-Central Kansas
Yevhen Holubnyak*, Willard Watney, Jason Rush, Mina 
Fazelalavi, Kansas Geological Survey;  Dana  Wreath, 
Berexco LLC
The EU-FP7 project SUCCESS – Scale-up of oxygen carrier 
for chemical looping combustion using environmentally 
sustainable materials
Stefan Penthor*, Hermann Hofbauer, Vienna University of 
Technology;Tobias Mattisson, Anders Lyngfelt, Chalmers 
University of Technology, Juan Adánez, Instituto de 
Carboquímica (CSIC); Stéphane Bertolin, IFP Energies 
Nouvelles; Enrica Masi, Polytechnique de Toulouse; 
Yngve Larring, Øyvind Langørgen, SINTEF Jochen Ströhle, 
Technische Universität Darmstadt; Frans Snijkers, Lieve 
Geerts, Flemish Institute of Technological Research (VITO); 
Knuth Albertsen, Euro Support Advanced Materials; Gareth 
Williams, Johnson Matthey;  Otmar Bertsch, Bertsch Energy 
GmbH & Co KG; Olivier Authier, EDF R&D Lab Chatou; 
Ytalo Dávila, Shell Global Solutions International, Mahdi 
Yazdanpanah, TOTAL, Research & Technology; Tobias Pröll, 
University of Natural Resources and Life Sciences Vienna
Chemical looping combustion of methane using a copper-
based oxygen carrier in a 150 kW reactor system
Øyvind Langørgen*, Inge Saanum, Nils Erland L. Haugen, 
SINTEF Energy Research; Vincent Thoréton, NTNU
Comparative evaluation of the performance of coal 
combustion in a 50 kWth Chemical Looping Combustion 
unit with ilmenite or iron ore as oxygen carrier
Alberto Abad*, Pilar Gayán, Francisco García-Labiano, 
Luis F. de Diego, José A. Bueno, Mr. Raúl Pérez-Vega, Juan 
Adánez, Instituto de Carboquimica (CSIC)
A prototype of cellular chemical-looping combustor for CO2 
separation 
Hui Hong, Hongguang Jin, Hao Zhang, Yanan Deng, 
University of Chinese Academy of Sciences
Chemical-Looping Combustion of Solid Fuels – status and 
recent progress
Anders Lyngfelt*, Carl Linderholm, Chalmers University of 
Technology
5G Chemical looping combustion (1)Chairs: Anders Lyngfelt & Jasmin Kemper 6C PANEL DISCUSSION
Will advanced technologies 
significantly reduce the cost of 
Capture?
This panel discussion will address the 
potential of advanced technologies to 
reduce significantly the cost of mature CO2 
capture technologies for combustion of coal 
and natural gas. Amine scrubbing will be 
taken as a benchmark for comparisons.  This 
is of special interest for policy makers who 
must allocate research resources between 
advanced technologies that promise 
breakthrough and intensification research 
to enhance the utility and reduce the cost 
of amine scrubbing.  Amine scrubbing is 
approaching its thermodynamic limits in 
reducing energy use, but has potential 
for reduced capital cost and still needs to 
fully resolve challenges on environmental 
impact.  Advanced technologies claim 
to further reduce energy use and offer 
unknown opportunities to reduce capital 
cost and present unknown challenges with 
regards to impurities and environmental 
impact
Moderators: Lynn Brickett & Mark Crombie 
Panelists: Gary Rochelle, David Heldebrant, 
Tim Merkel, Paul Webley, Carlos Abanades,
Anders Lyngfelt
Micro-encapsulation of non-aqueous solvents for energy-
efficient carbon capture
Joshuah Stolaroff*, Congwang Ye, James Oakdale, Sarah 
Baker, Du Nguyen, William Smith, Roger Aines, Lawrence 
Livermore National Laboratory
6A Alternative Solvents Chairs: Paul Broutin & Mohammad Abu Zahra
5F
Monitoring - deployment of time 
lapse seismic
Chairs: Linda Stalker & Ziqiu Xue
Stage 2C of the CO2CRC Otway project: seismic monitoring 
operations and preliminary results
Roman Pevzner*, Milovan Urosevic, Konstantin 
Tertyshnikov, Boris Gurevich, Stanislav Glubokovskikh, 
Dmitry Popik, Julia Corea, Anton Kepic, Curtin University 
and CO2CRC; Valeriya Shulakova, CSIRO and CO2CR; Barry 
Freifeld, Michelle Robertson, Tom Daley, Lawrence Berkley 
National Laboratory; Rajindar Singh, CO2CRC
Time-lapse seismic analysis for Gao 89 area of CO2-EOR 
project in SINOPEC Shengli Oilfield, China
Haofan Wang*, Jinfeng Ma, Lin Li, Lingyun Jia, Northwest 
University; Mingyou Tan, Shiling Cui, Yunyin Zhang, Zhipeng 
Qu, Geophysical Research Institute of SINOPEC Shengli 
Oilfield Company
Multi-scale seismic measurements for CO2 monitoring in 
EOR/CCUS project
George El-Kaseeh*, Bob Will, Schlumberger Carbon 
Services; Robert  Balch, Petroleum Recovery Research 
Center; Reid Grigg, Southwest Partnership
Assessment of the limitations on the seismic detectability 
of injected CO2 within a deep geological reservoir
Lisa Aretha Nyala Roach*, Doug  Angus, University of 
Leeds;  Don White, Geological Survey of Canada
Research and development of a permanent OBC system 
for time-lapse seismic survey and microseismic monitoring 
at the offshore CO2 storage sites
Ziqiu Xue*, Tetsuma Toshioka, Research Institute of 
Innovative Tech for the Earth; Naoshi Aoki, Yoshiaki 
Kawabe, Japan Geosience Institute Inc. Daiji Tanase, 
Japan CCS Co
Comparison of design options for encapsulated solvent 
processes for CO2 capture
Dianne Wiley*, Minh Ho, CO2CRC, UNSW & The University 
of Sydney; Anggit Raksajati, CO2CRC & UNSW
Solid formation in ammonia-based processes for CO2 
capture – Turning a challenge into an opportunity
Daniel Sutter*, Matteo  Gazzani, José-Francisco Pérez-
Calvo, Clemens Leopold, Federico Milella, Marco Mazzotti, 
ETH Zurich
Mass transfer studies on catalyst aided desorption using a 
blended solvent in a post combustion capture plant
Priscilla Osei*, Ananda Akachuku, Benjamin Decardi-
Nelson, Wayuta Srisang, Fatima Pouryousefi, Raphael 
Idem, Paitoon Tontiwachwuthikul, CETRI, University of 
Regina
Comparison of the kinetic promoters piperazine and 
carbonic anhydrase for CO2 absorption
Arne Gladis*, Maria Gundersen, John  Woodley, Nicolas von 
Solms, Technical University Denmark
Geological reservoir characterization and modelling of 
a CO2 storage aquifer: A case study of the Nagaoka site, 
Japan
Takuma Ito*, Takahiro Nakajima, Ziqiu Xue, Research 
Institute of Innovative Technology for the Earth
Numerical simulation of the CO2 behaviour to obtain a 
detailed site characterisation: A case study at Nagaoka 
pilot-scale injection site
Takahiro Nakajima*, Takuma Ito, Ziqiu Xue, Research 
Institute of Innovative Technology for the Earth
An improved history-match for layer spreading within the 
Sleipner plume including thermal propagation effects
Gareth Williams*, Andy Chadwick, British Geological Survey
4-D seismic monitoring of injected CO2 enhances geological 
interpretation, reservoir simulation, and production 
operations
Olarinre Salako*, Shaughn Burnison, John Hamling, 
Charles Gorecki, University of North Dakota Energy & 
Environmental Research Center;  Sarah Reed, Denbury 
Resources Inc.
CO2 storage site characterisation using combined regional 
and detailed seismic data: Harvey, Western Australia 
Sasha Ziramov*, Milovan Urosevic, Stanislav 
Glubokovskikh, Roman Pevzner, Konstantin Tertyshnikov, 
Anton Kepic, Boris Gurevich, Curtin University
6B Geological Storage Case Studies (1)Chairs: Ton Wildenborg 
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Techno-economic performance of state of the art, highly 
integrated oxyfuel technology for low-CO2  coal-fired 
electricity production 
Mijndert Van Der Spek*, Andrea Ramirez, Copernicus 
Institute of Sustainable Development; Ragnhild Skagestad, 
Nils Eldrup, Tel-Tek
Multi-period optimisation of a decarbonised CCGT power 
plant for flexible operation with exhaust gas by pass, 
solvent storage and varying solvent regeneration
Evgenia Mechleri*, Paul Fennell, Niall Mac Dowell, Imperial 
College London
Repowering options for complying with Canadian CO2 
emission intensity limits on existing coal plants
David Butler, Canadian Clean Power Coalition;  Scott 
Hume*, Electric Power Research Institute; Stephen Scott, 
Dieter Lamprecht, Jacobs Engineering
Derate mitigation options for pulverised coal power plant 
carbon capture retrofits
Jeffrey Hoffmann*, Gregory Hackett, US Department of 
Energy National Energy Technology Laboratory;  Eric Lewis, 
Vincent Chou, Booze Allen Hamilton
Potential for Hybrid-Cooling system for the CO2 Post-
Combustion capture technology
Iman Ustadi*, Mohammed Abu Zahra, Toufi Mezher, 
Masdar Institute of Science and Technology
6D Capture System Studies (1)Chairs: Keith Burnard & Dianne Wiley
High-level screening for Williston Basin residual oil zones 
using location-independent data
Matthew Burton-Kelly, Neil Dotzenrod, Ian Feole, Wesley 
Peck*, Scott Ayash, Charles Gorecki, University of North 
Dakota Energy & Environmental Research Center
Technical and economic performance metrics for CCUS 
projects: an example from the East Canton Consolidated 
Oil Field, Ohio, USA
Isis Fukai*, Srikanta Mishra, Ashwin Pasumarti, Battelle 
Memorial Institute
A profitability study of CO2-EOR and subsequent CO2 
storage in the North Sea under low oil market prices
Kris Welkenhuysen*, Royal Belgian Institute of Natural 
Sciences - Geological Survey of Belgium & KU Leuven - 
Department of Earth and Environmental Sciences; Bruno 
Meyvis, Kris Piessens, Royal Belgian Institute of Natural 
Sciences - Geological Survey of Belgium
6E CO2-EOR: Simulation, Economic & Offshore Case Studies
Chairs: Sean McCoy & John Davison
Towards a method for leakage quantification and 
remediation monitoring in the near-surface
Katherine Romanak*, Changbing Yang, Roxana Darvari, 
Gulf Coast Carbon Center, Bureau of Economic Geology, 
The University of Texas at Austin
Evaluating the performance of soil flux surveys and 
inversion methods for quantification of CO2 leakage
Ivan Schroder*, Andrew Feitz ,Geoscience Australia, & 
CO2CRC; Padarn Wilson, Geoscience Australia & Australian 
National University
Continuous monitoring of natural CO2 emissions near 
Rome – lessons for low-level CO2 leakage detection
David Jones*, Andrew Barkwith, Bob Lister, British 
Geological Survey; Stanley Beaubien, Stefano Graziani, 
Sabina Bigi, Salvatore Lombardi, Livio Ruggiero, Università 
di Roma; Maria Grazia Finoia, Istituto Superiore per la 
Protezione e la Ricerca Ambientale (ISPRA); Giancarlo 
Ciotoli, Consiglio Nazionale di Ricerca - Istituto di Geologia 
Ambientale e Geoingegneria
CO2-Vadose and DEMO-CO2 projects: two complementary 
projects about geochemical and geophysical monitoring 
during CO2 leakage
Kevins Rhino, Corinne Loisy, Adrian Cerepi, Olivier Le Roux, 
ENSEGID; Bruno Garcia*, Virgile Rouchon, Sonia Noirez, 
Clemence Le Gallo, Philippe Delaplace, IFPEN; Olivier 
Willequet, Dimelco SAS; Claude Bertrand, Algade SAS; 
Aicha El Khamlichi, ADEME
The CO2CRC Otway shallow CO2 controlled release 
experiment: Site suitability assessment
Andrew Feitz*, Tanya Fomin, Tim Ransley,  Geoscience 
Australia, & CO2CRC; Roman Pevzner, Milovan Urosevic, 
CO2CRC, & Curtin University; Brett Harris, Adam Bailey, 
Geoscience Australia; Ulrike Schacht, CO2CRC & Adelaide 
University; Allison Hortle, CO2CRC &CSIRO
6F Monitoring Leakage - Near SurfaceChairs: Randy Locke & Andrew Feitz 
Modeling amine aerosol growth at realistic pilot plant 
conditions
Yue Zhang*, Steven Fulk, Gary Rochelle, The University of 
Texas at Austin; Jia-Lin Kang,  National Tsing Hua University
Prevention of mist formation in amine based carbon 
capture: field testing using a Wet ElectroStatic Precipitator 
(WESP) and a Gas-Gas-Heater (GGH)
Jan Mertens*, Pieter Rogiers, Julien Blondeau, Laborelec, 
ENGIE; Purvill Khakharia,  Earl Goetheer, TNO; Bernd 
Schallert, E.ON Technologies GmbH; Karlheinz Schaber, 
Karlsruhe Institute of Technology (KIT)
Solid particles as nuclei for aerosol formation and cause 
of emissions – results from the post-combustion capture 
pilot plant at Niedraussem
Peter Moser*, Georg Wiechers, Knut Stahl, RWE Power AG; 
Torsten Stoffregen, Linde AG; Gerald Vorberg, Dr. Gustavo 
A. Lozano, BASF SE
Field measurement of amine aerosol by FTIR and phase 
doppler interferometry
Matt Beaudry*, Steven Fulk, Gary Rochelle, University of 
Texas at Austin
Modelling and characterisation of aerosol droplet in 
absorption columns
Hammad Majeed*, Hanna  Knuutila, Magne  Hillestad, 
Hallvard F.  Svendsen, Norwegian University of Science and 
Technology
7A Amine AerosolsChairs: Paul Feron & Erik Gjernes
Large scale tertiary CO2-EOR in mature water flooded 
Norwegian oil fields
Erik Lindeberg*, Alv-Arne Grimstad, Per Bergmo, Torleif 
Holt, Dag Wessel-Berg, Malin Torsæter, SINTEF Petroleum 
Research
TBC
Development of the three-tower chemical looping coal 
combustion technology
Keiichiro Hashimoto*, Shiying Lin, Tomonao Saito, Japan 
Coal Energy Center
Improvement of “near-term” fluidized bed chemical looping 
combustion for power generation
Junming Fan*, Hui Hong, Hongguang Jin, Chinese Academy 
of Sciences
The internally circulating reactor (ICR) concept applied to 
chemical looping processes
Abdelghafour Zaabout*, SINTEF Materials and Chemistry
Combustion and reforming of liquid fossil fuels through 
chemical looping processes - Integration of chemical 
looping processes in a refinery
Francisco Garcia-Labiano, Luis F Fe Diego, Enrique Garcia-
Diez, Anabel Serrano, Alberto Abad, Pilar Gayan*, Juan 
Adanez, ICB-CSIC
Evaluation of a natural gas-fired CLC boiler for industrial 
steam generation
Kristin Jordal*, Øyvind Langørgen, Vidar Skjervold, SINTEF 
Energy Research; Adriana Reyes-Lua, SINTEF Energy 
Research & NTNU
6G Chemical Looping Combustion (2)Chairs: Tobias Pröll & Martin van Sint Annaland
7B Geological Storage Case Studies (2)Chairs: Matthias Raab & Sally Benson
Forecast of reactive CO2 injection into a carbonate 
formation, Middle East
Tim Tambach*, Jeroen Snippe, Shell Global Solutions 
International B.V.; Jeff Lonnee, Qatar Shell GTL Limited
Integrated sub-basin scale exploration for carbon storage 
targets: Advanced characterisation of geologic reservoirs 
and caprocks in the Upper Ohio River Valley
Neeraj Gupta*, Autumn Haagsma, Erica Howat, Mark 
Kelley, Jarad Hawkins, Isis Fukai, Amber Conner, Glen 
Larsen, Joel Main, Caitlin McNeil, Battelle; E. Charlotte 
Sullivan, Pacific Northwest National Laboratoryy
Stepping into the same river twice: field evidence for the 
repeatability of a CO2 injection test
Jonathan Ennis-King, Tara LaForce*, Lincoln Paterson, 
CSIRO Energy, & CO2CRC; Jay Black, Hong Vu, Ralf 
Haese, CO2CRC  & The University of Melbourne; Sascha 
Serno, Stuart Gilfillan, Gareth Johnson, The University of 
Edinburgh;  Dr Barry Freifeld, Lawrence Berkeley National 
Laboratory
Petrophysical characterisation of in situ cores after CO2 
injection and comparison with batch experiments of the 
German Ketzin Pilot site
Kornelia Zemke*, GFZ German Research Centre for 
Geosciences
Weyburn oilfield core assessment investigating cores from 
pre and post CO2 injection; determining the impact of CO2 
on the reservoir
Gavin Jensen*, Saskatchewan Ministry of the Economy
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Advantages from combining CCS with geothermal energy
Evangelos Tzimas, Edesio Miranda-Barbosa*, Bergur 
Sigfússon, Johan Carlsson, European Commission, Joint 
Research Centre
Main results of the CO2-DISSOLVED project: first step 
toward a future industrial pilot combining geological 
storage of dissolved CO2 and geothermal heat recovery
Christophe Kervevan*, BRGM (French Geological Survey); 
Marie-Hélène Beddelem, CFG Services; Xavier Galiègue, 
LEO - University of Orléans; Yann Le Gallo, Geogreen; Franz 
May, BGR (Bundesanstalt für Geowissenschaten und 
Rohstoffe); Mrs Kathleen O’Neil, Partnering in Innovation, 
Inc.; Jérôme Sterpenich, GeoRessources - University of 
Lorraine / CNRS / CREGU
Novel underground well pattern systems for geothermal 
energy exploitation using CO2 as working fluid
Ruina Xu*, Zhenchuan Wang, Xiaolu Li, Fuzhen Zhang, 
Peixue Jiang, Department of Thermal Engineering, Tsinghua 
University & Beijing Key Laboratory of CO2 Utilization and 
Reduction Technology
Enabling CCS via low-temperature geothermal energy 
integration for fossil-fired power generation
Casie Davidson*, David Heldebrant, Mark Bearden, Jake 
Horner, Charles Freeman, Pacific Northwest National 
Laboratory
Economic analysis of combined geothermal and CO2 
storage for small-size emitters
Jonathan Royer-Adnot, Yann Le Gallo*, Geogreen
7E CO2 and Geothermal EnergyChairs: Gunter Siddiqi & James Craig
Using adjoint based sensitivities with vertical-equilibrium 
models for parameter estimation of CO2 injection models 
with application to Sleipner data
Halvor Møll Nilsen*, Stein Krogstad, Rebecca Allen, Knut-
Andreas  Lie, SINTEF ICT; Odd Andersen, SINTEF ICT & 
University of Bergen
Fully-coupled hydrogeophysical inversion of gas pressure, 
hydraulic and geoelectrical crosshole data 
Bernd  Wiese*, Ben Norden, German Research Centre for 
Geosciences; Florian  Wagner, German Research Centre 
for Geosciences & ETH Zurich
The development of a dynamic CO2 injection strategy for 
the depleted Forties and Nelson oilfields using regression-
based multi-objective programming
Rajesh Govindan, Nasim Elahi*, Anna Korre, Sevket 
Durucan, Imperial College London
Applicability of vertically integrated models for carbon 
storage modelling in structured heterogeneous domains
Karl Bandilla*, Bo Guo, Michael Celia, Princeton University
Development of Numerical Method to Specify the CO2 
Seepage Information in the Ocean
Ryosuke Sakaizawa*, Toru Sato, Hiroyuki Oyama, Takero 
Yoshida, The University of Tokyo
7F Modelling CO2 Storage (1)Chairs: Jens Birkholzer & Neil Wildgust7C PANEL DISCUSSION  
Collision between technology and 
policy in assurance of storage 
performance 
In this section we will debate the factors defining 
storage project performance in terms of the amount of 
unmeasured leakage out of the storage complex that 
is acceptable over the long term.  This metric is rarely 
rationally discussed, however the definition of de minimus 
loss is critical in selecting, operating, monitoring, and 
closing a storage complex. A common public, policy, and 
regulatory expectation of a very high standard of storage 
performance (indicated by terms such as “no” leakage, 
“stabilized”, “no migration”) is in tension with technical 
limits on detecting small volume and slow leakage. 
These issues are especially significant with regard to 
monitoring to achieve closure. The panellists will bring 
expertise in policy, public acceptance, and monitoring 
and risk assessment to the discussion which it is hoped 
will lead to vigorous delegate discussion. 
Moderators: Susan Hovorka & Sean McCoy 
Panelists:  Sally Benson, Katherine Romanak, 
Andy Read 
The impact of CCS readiness on the evolution of China’s 
electric power sector
Robert Dahowski*, Casie Davidson, Pacific Northwest 
National Laboratory; Haewon McJeon, Sha Yu, Leon Clarke, 
Marshall Wise, Bo Liu, Page Kyle, Joint Global Change 
Research Institute; Ning Wei, Institute of Rock and Soil 
Mechanics, Chinese Academy of Sciences
Economic implications of CO2 capture from existing and 
upcoming coal-fired power plants in India under various 
policy scenarios
Udayan Singh, National Institute of Technology Rourkela; 
Anand B. Rao*, Akash Ar, Centre for Technology Alternatives 
for Rural Areas (CTARA); Munish Chandel*, Indian Institute 
of Technology Bombay
7D
Deployment at National and 
Regional Scales
Chairs: Sean McCoy
The effect of the Carbon Capture and Storage Technology 
deployment on the natural gas market in the United Arab 
Emirates
Iman Ustadi, Mohammed Abu Zahra, Toufic Mezher, 
Masdar Institute of Science and Technology
Real Options Analysis of CO2 transport and storage in 
the UK continental shelf under geological and market 
uncertainties and the viability of subsidies for market 
development
Zhenggang Nie, Nasim Elahi, Anna Korre, Sevket Durucan, 
Imperial College London
Multi-stage stochastic optimisation of a CO2 transport and 
geological storage in the Southern North Sea 
Nasim Elahi, Nilay Shah, Anna Korre, Sevket Durucan, 
Imperial College London
Chemisorption of H2O and CO2 on hydrotalcites for sorption-
enhanced water-gas-shift processes
Kai Coenen*, Fausto Galucci, Emiel Hensen, Martin van 
Sint Annaland, University of Technology Eindhoven; Paul 
Cobden, Eric van Dijk, ECN
An energy exchangeable solid-sorbent based multi-stage 
fluidised bed process for CO2 capture
Hwimin Seo, Yong-Ki Park*, Kiwoong Kim, Dae Jin Kim, Da 
Young Min, Researcher Hye Mi Kim, Won Choon Choi, Na 
Young Kang, Sunyoung Park, Korea Research Institute of 
Chemical Technology
Development of novel CeO2-based CO2 adsorbent and 
analysis on its CO2 adsorption and desorption mechanism
Kohei Yoshikawa*, Masato Kaneeda, Hitachi, Ltd; Masahiro 
Aoshima, Toshikatsu Shimazaki, Hidehiro Nakamura, 
Hitachi Chemical Co., Ltd.
7G Solid Sorbents (1)Chairs: Paul Broutin & Christoph R. Mülle
A Novel Swing Adsorption Reactor Cluster (SARC) for cost 
effective post-combustion CO2 capture: A thermodynamic 
assessment
Abdelghafour Zaabout*, SINTEF Materials and Chemistry
Flexible operation of an IGCC plant coproducing power 
and H2 with CO2 capture through novel PSA-based process 
configurations
Luca Riboldi*, Olav Bolland, NTNU
Comparison of different solvents from the solvent 
degradation rig with real samples
Solrun Johanne Vevelstad*, Andreas  Grimstvedt, Geir 
Haugen, Aslak  Einbu, Kai Vernstad, Kolbjørn Zahlsen, 
SINTEF Materials and Chemistry; Nathan Brown, Ion 
Engineering
Effects of catalysts, inhibitors, and contaminants on 
piperazine oxidation
Paul Nielsen*, Gary Rochelle, The University of Texas at 
Austin
Solvent degradation and emissions from a 2MWth pilot 
CO2 capture system with two-stage stripping
Jesse Thompson*, Heather Nikolic, Megan Combs, Saloni 
Bhatnagar, Bethany Clontz, Jonathan Pelgen, Kunlei Liu, 
University of Kentucky Center for Applied Energy Research
Understanding solvent degradation: A study from three 
different pilot plants within the OCTAVIUS project 
Purvil Khakharia*, Earl Goetheer, Peter van Os, TNO; 
Alexander Rieder, Sven Unterberger, EnBW AG;  Luigi 
Zangrilli, Enel Ingegneria e Ricerca S.p.A; Bernd  Schallert, 
Robin Irons, Uniper 
An original strategy for the analysis of degradation products 
in CO2 capture emissions
Lorena Cuccia, LSABM Paris Tech, EDF R&D and  Agence de 
l’environnement et de la Maîtrise de l’Energie;  José Dugay, 
Jérôme Viala, LSABM Paris Tech; Domitille Bontemps, 
Myriam Louis-Louisy, EDF R&D; Véronique Bellosta, Paris 
Tech
8A Amine DegradationChairs: Lynn Brickett & Niels Berghout
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Comparative environmental life cycle assessment of 
Oxyfuel and Post-combustion capture with AMP/PZ - Case 
studies from EDDiCCUT project
Bhawna Singh, Anders  Strømman*, Norwegian University 
of Science and Technology; Mijndert  van der Spek, Andrea 
Ramirez, Utrecht University; Ragnhild  Skagestad, Nils 
Eldrup, Tel-Tek
A life cycle analysis of incremental oil produced via CO2 
-EOR
Nicholas Azzolina*, David Nakles, The CETER Group; John 
Hamling, Wesley Peck, Charles Gorecki, University of 
North Dakota Energy & Environmental Research Center; L. 
Stephen Melzer, Melzer Consulting
Carbon balance of CO2-EOR for NCNO classification
Vanessa Nuñez-Lopez*, Ramon Gil-Egui, Seyyed Hosseini, 
Bureau of Economic Geology, The University of Texas at 
Austin
8D
Quantifying Impacts and Benefits 
- LCA
Chairs: Sean McCoy & Andrea Ramirez
8B Storage - Field MonitoringChairs: Andy Chadwick & Charles Jenkins
An investigation of possible causes of pressure decline 
and maximum CO2 storage potential following CO2 injection 
into a “closed” Pinnacle Reef reservoir
Mark Kelley, Neeraj Gupta*, Matt Place, Battelle; Björn 
Paulsson, Paulsson, Inc. (PI) Allen Modroo, Core Energy, 
LLC
Framing monitoring needs to detect leakage from wells to 
the overburden
Susan Carroll*, Kayyum Mansoor, Yunwei Sun, Lawrence 
Livermore National Laboratory
20 years monitoring CO2-injection at Sleipner
Anne-Kari Furre, Håvard Alnes, Jonas Nesland Vevatne, 
Anders Fredrik Kiær, Statoil ASA; Ola Eiken, Quad 
Geometrics
Monitoring the complete life-cycle of a CO2 storage 
reservoir - Demonstration of applicability of geoelectrical 
imaging
Cornelia Schmidt-Hattenberger*, Tim Labitzke, Dennis 
Rippe, Bernd Wiese, GFZ German Research Centre for 
Geosciences; Peter  Bergmann,  GFZ German Research 
Centre for Geosciences & SINTEF Petroleum Research; 
Florian Wagner, University of Bonn
Using oxygen isotopes to quantitatively assess residual CO2 
saturation during the CO2CRC Otway Stage 2B Extension 
residual saturation test
Stuart Gilfillan*, Sascha Serno, Gareth Johnson, Stuart 
Haszeldine, University of Edinburgh; Tara LaForce, 
Jonathan Ennis-King, Lincoln Paterson, CO2CRC Limited & 
CSIRO Energy; Ralf Haese, CO2CRC Limited & University 
of Melbourne; Chris Boreham,  CO2CRC Limited & 
Geoscience Australia; Barry Freifeld, CO2CRC Limited 
& Lawrence Berkeley National Laboratory; Dirk Kirste, 
CO2CRC Limited& Simon Fraser University
8C PANEL DISCUSSION
CO2 Utilisation and Conversion
Over the past few years there has been a renewed 
interest to promote research and development in 
the utilization of carbon dioxide as a climate change 
mitigation technology, by manufacturing value 
added products such as fuels, polymers and a wide 
variety of chemicals from CO2 and renewable energy. 
In many utilization schemes, the CO2 is assumed to 
come from the CO2 capture plan of a CCS system. 
This panel discussion will assess opportunities, 
benefits and challenges of this approach of CO2 
management.  Considerations such as lifecycle 
CO2 emissions, net energetics and competitiveness 
with alternative energy storage approaches will 
be presented. Synergies with existing capture 
technologies and CO2 storage technologies will also 
be explored.
Building confidence in CO2 storage using reference 
datasets from demonstration projects
Philip Ringrose*, Andrew Cavanagh,  Statoil ASA;  Sallie 
Greenberg, Steve Whittaker, Illinois State Geological 
Survey; Volker Oye, NORSAR
Validating subsurface monitoring as an alternative option 
to surface M&V - The CO2CRC’s Otway Stage 3 injection
Charles Jenkins*, CSIRO, & CO2CRC; Max Watson, Steve 
Marshall, CO2CRC
Simulations of the impact of co-injected gases on CO2 
storage, the SIGARRR project: processes and geochemical 
approaches for gas-water-salt interactions modelling
Jerome Corvisier*, Martha Hajiw, Elise El Ahmar, Christophe 
Coquelet, MINES ParisTech; Jerome Sterpenich, Romain 
Privat, Jean-Noel Jaubert, Universite de Lorraine; Karine 
Ballerat-Busserolles, Jean-Yves Coxam, Universite Blaise 
Pascal; Pierre Cezac, Francois Contamine, Jean-Paul Serin, 
Universite de Pau et des Pays de l’Adour; Veronique Lachet, 
Benoit Creton, IFP Energies Nouvelles; Marc Parmentier, 
Joachim Tremosa, Philippe Blanc, Laurent Andre, Louis de 
Lary, BRGM; Eric C. Gaucher, Total, CSTJF
Influence of a subseismic blind faults on the safety 
assessment of CO2 geological storage in deep saline 
aquifer
Yann Le Gallo*, Geogreen; Felipe Aguire Martinez, Phimeca
Analysing the Performance of Closed Reservoirs Following 
CO2 Injection in CCUS Projects
Srikanta Mishra*, Priya Ravi Ganesh, Mark Kelley, Ashwin 
Pasumarti, Neeraj Gupta, Battelle
8F Modelling CO2 Storage (2) Chairs: Nicholas Bosshart
Moderator: Sally Benson & Carlos Abanades
Panelists: Evangelos Tzimas, Niall Mac 
Dowell, Jon Gibbins, Carlos Abanades
Comparative Life-Cycle Assessment of Slurry and 
accelerated carbonation of BOF slag
Giulia Costa*, Renato Baciocchi, University of Rome; Sara 
Ghasemi, Matthäus  Bäbler, Royal Institute of Technology 
(KTH)
The benefits of an integrated multi-criteria analysis of CCS 
chains
Jana Jakobsen*, Simon Roussanaly, Rahul Anantharaman, 
Geir Skaugen, SINTEF Energy Research
Integrated CO2 Storage and Brine Extraction
Kelsey A. Hunter, Jeffrey M. Bielicki*, The Ohio State 
University
CO2 earth storage: Enhanced geothermal energy and water 
recovery and energy storage
Thomas A. Buscheck*, Lawrence Livermore National 
Laboratory; Jeffrey M. Bielicki, The Ohio State University; 
Jimmy B. Randolph, University of Minnesota & TerraCOH, 
Inc
The value of CO2-bulk energy storage to reducing CO2 
emissions
Jonathan D. Ogland-Hand, Jeffrey M. Bielicki*, The Ohio 
State University; Thomas A. Buscheck, Lawrence Livermore 
National Laboratory
A hybrid geothermal energy conversion technology - a 
potential solution for shallow geothermal resources
Philipp Schädle*, ETH-Zurich; Jeffrey Bielicki, The Ohio 
State University; Nagasree Garapati, ETH-Zurich & 
University of Minnesota; Benjamin  Adams, University of 
Minnesota; Jimmy  Randolph, University of Minnesota,  & 
TerraCOH Inc,; Thomas Kuehn, Martin Saar, ETH-Zurich, 
University of Minnesota  & TerraCOH Inc
Pressure Management of CO2 Storage by Closed-loop 
Surface Dissolution
Yun Wu*, Larry Lake, The University of Texas at Austin; 
Steven Bryant, University of Calgary
8E
CO2 for Geothermal and Water 
Management
Chairs: James Craig & Grant Bromhall
RTI’s solid sorbent-based CO2 capture process:  technical 
and economic lessons learned for application in coal-fired, 
NGCC, and cement plants 
Thomas Nelson*, RTI International
Development of post-combustion CO2 capture system 
using amine-impregnated solid sorbent
Ryohei Numaguchi*, Junpei Fujiki, Hidetaka Yamada, Firoz 
Alam Chowdhury, Koji Kida, Kazuya Goto, Katsunori Yog, 
Research Institute of Innovative Technology for the Earth 
(RITE); Takeshi Okumura, Katsuhiro Yoshizawa, Kawasaki 
Heavy Industries, Ltd.
8G
Solid Sorbents (2)
Chairs: Mohammad Abu Zahra & Hanne 
Kvamsdal
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Investigating the corrosion due to high capacity and uptake 
promoter amine blends on carbon steel
Samara Sadeek, Louis Yu, Kyra Sedransk Campbell*, Daryl 
Williams, Imperial College
Corrosivity of amine-based absorbents for CO2 capture
Prakashpathi  Gunasekaran, Amornvadee Veawab, Adisorn 
Aroonwilas*, University of Regina
MEA and piperazine corrosion of carbon steel and stainless 
steel
Kent B. Fischer*, Akshay Daga, Gary T. Rochelle, The 
University of Texas at Austin
Results from MEA amine plant corrosion processes at the 
CO2 Technology Centre Mongstad
Silje Hjelmaas*, Erlend  Storheim, Anne Kolstad Morken, 
Leila  Faramarzi, Espen Steinseth Hamborg, CO2 
Technology Centre Mongstad (TCM DA) & Statoil ASA; Eva 
Svela  Thorjussen, Thomas  Levy, Statoil ASA; Thomas de 
Cazenove, CO2 Technology Centre Mongstad (TCM DA)
9A CorrosionChairs: Arne Dugstad & Anja Pfennig
Design, economics, and parameter uncertainty in dynamic 
operation of post-combustion CO2 capture using piperazine 
(PZ) and MEA solvents
Jozsef Gaspar*, Philip  Loldrup Fosbøl, Technical University 
of Denmark; Peng Luis Ricardez-Sandoval, University of 
Waterloo; John Bagterp Jørgensen, Technical University of 
Denmark
Dynamic and control of an absorber - desorber plant at 
Heilbronn
Thor Mejdell*, Geir Haugen, Hanne Kvamsdal, SINTEF 
Materials and Chemistry; Alexander Rieder, EnBW AG
Study of mass transfer correlations for intensified 
absorbers in post-combustion CO2 capture based on 
chemical absorption
Eni Oko*, Meihong Wang, Colin  Ramshaw, University of 
Hull
Assessment of amine solvent flexibility in the OCTAVIUS 
project
Jean-Florian Brau*, Thibaut Neveux, Myriam Louis-Louisy, 
EDF R&D
9C Capture Dynamic ModellingChairs: Niall Mac Dowell & Graeme Puxty
Chemical looping for pre-combustion and post-combustion 
CO2 capture
Hari Mantripragada, Edward Rubin*, Carnegie Mellon 
University
Techno-economic evaluation of flexible CCS concepts in a 
CHP system
Lauri Kujanpää*, Esa Pursiheimo, VTT Technical Research 
Centre of Finland Ltd
CCS on offshore oil and gas installation - design of post-
combustion capture system and steam cycle
Lars Nord*, NTNU; Rahul Anantharaman, SINTEF Energy 
Research; Actor  Chikukwa, Thor  Mejdell, SINTEF Materials 
and Chemistry
The potential for CCUS in selected industrial sectors - 
summary of concept evaluations in Finland
Janne Kärki, Eemeli Tsupari, Sebastian Tier,  VTT Technical 
Research Centre of Finland Ltd; Risto Sormunen, Fortum 
Corporation; Timo Arponen, Helen Ltd; Mari Tuomaala, 
Gasum Ltd
9D Capture System Studies IIChairs: Peter Jansohn & Keith Burnard
Integrated system for capturing CO2 as feedstock for algae 
production
Paul Könst, Ileana Hernandez Mireles, Peter van Os, Rob 
van der Stel, Earl Goetheer, TNO
 
CO2 utilisation in the production of ethylene oxide 
Paul Mobley*, RTI International
CO2-to-X and Coal-to-X Concepts in Pulverized Coal 
Combustion Power Plants
Christian Wolfersdorf*, Clemens Forman, Bernd Meyer, 
IEC, TU Bergakademie Freiberg
Opportunities of integrating CO2 utilisation with RES-E: 
a power-to-methanol business model with wind power 
generation 
Evangelos Tzimas*, Iratxe  González-Aparicio, Mar Pérez-
Fortes, Andreas Zucker, European Commission, Joint 
Research Centre
9E CO2 ConversionChairs: Jasmin Kemper & Sally Benson
9B
Geomechanical Response - 
Monitoring
Chairs: Kyle Worth & Hubert Fabriol
Seismic characterization of the Decatur, Illinois (USA) 
Carbon capture and storage site
Dennise Templeton*, Eric Matzel, Christina Morency, 
Joshua White, Lawrence Livermore National Laboratory
Optimisation study of microseismic monitoring system at 
the CO2 injection site – lessons learnt from monitoring 
experiment at the Cranfield Site, M.S., U.S.A.
Makiko Takagishi*, Tsutomu Hashimoto, Tetsuma Toshioka, 
Ziqiu Xue, Research Institute of Innovative Technology for 
the Earth (RITE); Shigeo Horikawa, Suncoh Consultants 
Co., Ltd.; Kinichiro Kusunose, The National Institute of 
Adcanced Industrial Science and Technology (AIST); Susan 
D. Hovorka, The University Texas at Austin
Analysis of a complex faulted CO2 reservoir using a three-
dimensional hydro-geochemical-mechanical approach
Ba Nghiep Nguyen*, Zhangshuan Hou, Diana Bacon, 
George Last, Pacific Northwest National Laboratory
Innovation achieved in geomechanics research in the 
BIGCCS centre
Pierre Cerasi, Alexandre Lavrov, Anna Stroiz,  Jørn 
Stenebråten, Idar akervoll, SINTEF; Raheleh Farokhpoor, 
Amir Taheri, NTNU
The assessment of CO2 backproduction as a technique 
for potential leakage remediation at the Ketzin pilot site 
in Germany
Rajesh Govindan*, Guangyao Si, Anna Korre, Sevket 
Durucan, Imperial College London; Bernd  Wiese, Cornelia 
Schmidt-Hattenberger, Axel Liebscher, GFZ German 
Research Centre for Geosciences, Helmholtz Centre
Development and characterisation of a smart cement for 
CO2 leakage remediation at wellbores
Mojgan Hadi Mosleh, Sevket Durucan*, Ji-Quan Shi, Anna 
Korre, Graham  Nash, Imperial College London; Amer Sye2, 
University of Aberdeen
A silicate based process for plugging the near well bore 
formation
Dan Bossie-Codreanu*, Marc Fleury*, Olivier Sissman, 
Etienne Brosse, Michel Chardin, IFP Energies Nouvelles
MiReCOL – A handbook and web tool of remediation and 
corrective actions for CO2 storage sites
Logan Brunner, Filip Neele*, TNO
9F
Leakage Mitigation and 
Remediation
Chairs: Scott Imbus & Thomas Berly
Optimization of stage numbers in a multistage fluidized bed 
temperature swing adsorption system for CO2 capture
Julius Pirklbauer*, Gerhard Schöny, Hermann Hofbauer, 
Vienna University of Technology; Tobias Pröll, Florian 
Zerobin,  University of Natural Resources and Life Sciences 
A new multi-bed vacuum swing adsorption cycle for CO2 
capture from flue gas streams
Paul Webley*, Augustine Ntiamoah, Penny Xiao, CO2CRC, 
The Peter Cook Centre & The University of Melbourne; 
Abdul Qader, CO2CRC; Jianhua Ling, CO2CRC, The Peter 
Cook Centre, The University of Melbourne & Northeastern 
University; Yuchun Zhai, Northeastern University
Parametric Testing of a Pilot-scale Design for a Moving Bed 
CO2 Capture System Using Low-temperature Steam
Takeshi Okumura*, Katsuhiro Yoshizawa, Shohei Nishibe, 
Hidekazu Iwasaki, Masahide Kazari, Toru Hori, Kawasaki 
Heavy Industries, Ltd.
Shaped silica – polyethyleneimine composite sorbents for 
CO2 post combustion capture via adsorption
Alan Chaffee*, Gregory Knowles, Monash University
Fly ash derived lithium silicate for in-situ pre-combustion 
CO2 capture
Aimaro Sanna, Mercedes M Maroto-Valer, Heriot-Watt 
University;  Shalauna Thompson, Kevin J Whitty, The 
University of Utah
Experimental results of pressure swing adsorption (PSA) 
for pre-combustion CO2 capture with metal organic 
frameworks
Carlos Grande*, Richard Blom, Kari Anne Andreassen, 
Ruth Stensrød, SINTEF Materials and Chemistry
A novel rapid temperature swing adsorption post-
combustion CO2 capture process using a sorbent polymer 
composite
Adam Berger*, Abhoyjit Bhown, Electric Power Research 
Institute (EPRI; Jason Horowitz,  W.L. Gore & Associates
9G Solid Sorbents (3)Chairs: Mercedes Maroto-Valer & Alberto Abad
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10B Storage EngineeringChairs: Scott Frailey
Capillary limited flow behaviour of CO2 in target storage 
reservoirs in the UK
Catriona Reynolds, Sam Krevor*, Imperial College
Relative permeability of CO2 in low-permeability rocks: 
implications for CO2 flow behaviour in reservoirs with tight 
interlayers
Yi Zhang*, Hyuck Park*, Osamu Nishizawa, Ziqiu Xue*, 
Research Institute of Innovative Technology for the Earth 
(RITE)
Some approaches for optimising CO2 storage system 
with water production in a heterogeneous reservoir using 
particle swarm optimization algorithm
Yuko Kawata*, Japan Oil Engineering Co.,ltd.; Hiroyuki 
Azuma, Masato Takagi, Research Institute of Innovative 
Technology for the Earth
Numerical simulation study on mitigation of the pressure 
build-up in the geological formation during injection of CO2 
Claudia Fujita*, Yusuke  Hiratsuka, Hajime  Yamamoto, 
Taisei Corporation; Takahiro  Nakajima, Ziqiu  Xue, Research 
Institute of Innovative Technology for the Earth
Monitoring results after 35 ktonnes of deep CO2 injection 
at the Aquistore CO2 Storage Site, Saskatchewan, Canada
Don White*, Geological Survey of Canada
Design and implementation of a scalable, automated, 
semipermanent seismic array for detecting CO2 extent 
during geologic CO2 injection
Shaughn Burnison, John Hamling, Olarinre Salako, Charles 
Gorecki, University of North Dakota Energy & Environmental 
Research Center
A novel method to detect CO2 leak in offshore storage: 
focusing on relationship between dissolved oxygen and 
partial pressure of CO2 in the sea
Keisuke Uchimoto*, Jun Kita*, Ziqiu Xue, Research Institute 
of Innovative Technology for the Earth
10D Monitoring - Subsurface and MarineChairs: Sue Hovorka & Charles Jenkins
Geologic carbon storage at a one million tonne 
demonstration project: Lessons learned from the Illinois 
Basin – Decatur Project, USA
Sallie  Greenberg*, Robert Bauer, Hannes  Leetaru, Randal 
Locke II, Advanced Energy Technology Initiative - University 
of Illinois; Michael Carney, John Medler, Robert Will, 
Schlumberger Carbon Services
Wallula basalt pilot demonstration project: Post-injection 
results and conclusions
Peter McGrail*, Todd Schaef, Frank Spane, Jake Horner, 
John Cliff, Odeta Qafoku, Chris Thompson, Charlotte 
Sullivan, Pacific Northwest National Lab
The Quest CCS Project: 1st year review post start of injection
Luc Rock*, Simon  O’Brien, Jeff Duer, Stephen  Tessarolo, 
Anna  Atencio, Vicente  Oropeza Bacci, Anne  Halladay, 
Celina  Duong, Tanu Dixit, Shell Canada Limited; Bill Hirst, 
David  Randell, Shell Global Solutions International Alan 
Reynolds, Shell International Exploration and Production
Lessons learned from CO2 injection, monitoring, and 
modelling across a diverse portfolio of depleted closed 
carbonate reef oil fields - The Midwest Regional Carbon 
Sequestration Partnership Experience
Neeraj Gupta*, Mark Kelley, Matt Place, Lydia Cumming, 
Sanjay  Mawalkar, Battelle; Robert Mannes, Rick Pardini, 
Core Energy, LLC
10C
Storage Pilot and Demonstration 
Projects
Chairs: Neil Wildgust & Peter Cook
Making the communication of CCS more “human” 
Samuela Vercelli*, Federica Modesti, Davide De Angelis, 
Salvatore Lombardi, Sabina Bigi, Livio Ruggiero, Maria 
Chiara Tartarello, Sapienza University of Rome – CERI; 
Stefano  Pirrotta, Maria Grazia Finoia, ISPRA - Institute for 
Environmental Protection and Research
Societal responses to CO2 storage in the UK: media, 
stakeholder and public perspectives 
Clair Gough*, Rebecca Cunningham, Sarah Mander, Tyndall 
Centre for Climate Change Research
Communicating about the geological storage of carbon 
dioxide – comparing public outreach for CO2-EOR and 
saline storage projects
Norman Sacuta*, Aleana Young, Kyle Worth, Petroleum 
Technology Research; Daniel Daly, Barry Botnen,  Energy 
and Environmental Research Center
A national survey of public awareness of the environmental 
impact and management of CCUS technology in China
Qi Li, Chinese Academy of Sciences; Gregory Leamon*, 
Consultant and member of the UNFCCC CDM CCS working 
group; Lan-Cui Liu, Bofeng Cai, Chinese Academy of 
Environmental Planning; Zheng-Ao Chen, University of 
Edinburgh
10E Social Science and Communication (1)Chairs: Kenchi Itaoka
Developing best practices for evaluating fluid saturations 
with pulsed neutron logging across multiple active CO2-
EOR fields
Amber Conner, Caitlin McNeil, Jacqueline Gerst, Mark 
Kelley, Matt Place, Neeraj Gupta, Battelle; David Chace, 
Jehad Abou-Saleh, Yonghwee Kim, Baker Hughe;  Rick 
Pardini, Core Energy, LLC
Security of storage in carbon dioxide enhanced oil recovery
Jamie Stewart*, Gareth  Johnson, Stuart Haszeldine, 
University of Edinburgh; Peter Olden, Eric Mackay, Heriot-
Watt University; Bernhard Mayer, Maurice  Shevalier, 
Michael  Nightingale, Calgary University
Geologic carbon storage for shale gas recovery
Oscar Molina*, Mehdi Zeidouni, Louisiana State University; 
Victor Vilarrasa, École Polytechnique Fédérale de Lausanne
10F Unconventional Storage in Hydrocarbon Formations
Chairs: Steve Whittaker & James Sorensen
A comparative review of next-generation carbon capture 
technologies for coal power plant
Tobias Lockwood*, IEA Clean Coal Centre
A comparison of post-combustion capture technologies for 
the NGCC
Kristin Jordal*, Rahul Anantharaman, SINTEF Energy 
Research
Evaluation of 5 alternative CO2 capture technologies
Jonathan Forsyth*, Stuart Lodge, BP International Limited; 
Stefano Consonni, Laboratorio Energia e Ambiente 
Piacenza (LEAP)
Overview on pressure swing adsorption (PSA) as CO2 
capture technology: state-of-the-art, limits and potentials
Luca Riboldi*, Olav Bolland, NTNU
10G Capture System studies (3)Chairs: Olav Bolland & Daan Jansen
Viability of integrated carbon dioxide capture and storage 
systems in depleted shale formations
Julie K. Langenfeld*, Jeffrey M. Bielicki*, The Ohio State 
University; Zhiyuan Tao, Andres F. Clarens, Anne H. 
Menefee, University of Virginia; Richard S. Middleton, Los 
Alamos National Laboratory
Modelling the adsorption-desorption behaviour of CO2 
in shales for permanent storage of CO2 and enhanced 
hydrocarbon extraction
Solomon Brown*, University of Sheffield;  Greeshma 
Gadikota, Princeton University; Niall Mac Dowell, Imperial 
College London
The research of coordinative and competitive relationship 
between MEA and DEA for CO2 absorption into blended 
MEA-DEA-H2O
Moxia Li, University of Regina; Helei Liu*, Zhiwu Liang, 
Raphael Idem, Paitoon Tontiwachwuthikul, Hunan 
University & University of Regina
CO2 capture by aqueous 3-(Methylamino)propylamine in 
blend with tertiary amines: an NMR analysis
Cristina Perinu*, Klaus-J. Jens, University College of 
Southeast Norway; Ida M. Bernhardsen, Hallvard F. 
Svendsen, Norwegian University of Science and Technology 
(NTNU)
A novel amine blend for CO2 capture: performance 
enhanced by thermal degradation
Yang Du*, Ye Yuan, Yukai Wang, Gary Rochelle, The 
University of Texas at Austin
Simulation and energy evaluation of two novel solvents 
developed in the EU project HiPerCap
Andrew Tobiesen*, Geir  Haugen, Inna Kim, SINTEF 
Materials and Chemistry
10A Solvents Properties (1)Chairs: Gary Rochelle & Mohammad Abu Zahra
Effect of side chain structure and number of hydroxyl 
groups of primary, secondary and tertiary amines on their 
post combustion CO2 capture performance
Jessica Narku-Tetteh*, Teeradet Supap, Raphael Idem, 
University of Regina; Pailin Muchan, Chintana Saiwan, 
Chulalongkorn University
Amine-blends screening and characterisation for CO2 post-
combustion capture
Abdullah  Alhinai*, Mohammad  Abu Zahra, Nabil  EL Hadri, 
Masdar Institute
An update on the development of the CSIRO CS-Cap 
combined CO2 and SO2 capture process
Pauline Pearson*, Justin  Moscatelli, Ashleigh Cousins, 
Erik Meuleman, Yaser Beyad, Graeme  Puxty*, Paul Feron, 
CSIRO; Bharti Garg, Vince Verheyen,  Federation University 
Australia
11A  Solvent Properties (2)Chairs: Earl Goetheer & Paul Feron
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Experience in developing the Goldeneye Storage Permit 
Application
Owain Tucker*, Shell Global Solutions United Kingdom
Implications of the new EU maritime emission monitoring 
regulation on ship transportation of CO2
Lauri Kujanpää*, Sebastian Teir, VTT Technical Research 
Centre of Finland Ltd
Cross-border transportation - A key to unlock full-scale CCS
Dag Erlend Henriksen*, Ingvild Ombudstvedt*, Arntzen De 
Besche Law Firm
Crediting carbon dioxide storage associated with enhanced 
oil recovery
Robert Van Voorhees*, Robert F Van Voorhees PLLC
Potential issues and costs associated with verifying CO2 
storage during and after CO2-EOR
Michael Godec*, David Riestenberg, Shawna Cyphers, 
Advanced Resources International
11C Regulatory and Legal Aspects of CCS
Chairs: Tim Dixon
The role of bio-energy with carbon capture and storage in 
meeting the climate mitigation challenge: A whole system 
perspective 
Sarah Mander*, Kevin Anderson, Alice Bows-Larkin, Clair 
Gough, Naomi Vaughan, Tyndall Centre for Climate Change 
Research
A sustainable pathway of bioenergy with carbon capture 
and storage deployment
Etsushi Kato*, Ryo Moriyama, Atsushi Kurosawa, The 
Institute of Applied Energy
Ignition and combustion of single particles of coal and 
biomass under O2/CO2 atmospheres
Juan Riaza, Hannah Chalmers, University of Edinburgh, 
Gibbins, University of Edinburgh  & University of Sheffield
Passive mineral carbonation of Mg-rich mine wastes by 
atmospheric CO2 
Georges Beaudoin*, Gnouyaro Palla Assuma, Karl Lachat, 
Antoine Gras, Ali Nowamooz, Ali Enterai, Sara Turcotte, 
Faïçal Larachi, Christian Dupuis, John Molson, Jean-
Michel Lemieux, Xavier Maldague, Marc Constantin, Josée 
Duchesne, René Therrien, Micha Horswill, Université Laval; 
Benoit Plante, Bruno Bussière, Université du Québec en 
Abitibi-Témiscamingue
11D Negative Emissions (2)Chairs:  Jasmin Kemper & Jonas Helspeth
The neglected importance of corporate perceptions and 
positions for the long-term development of CCS
Lukas Braunreiter*, Zurich University of Applied Sciences; 
Sean Fox, University of Bristol,   Simon Bennett, International 
Energy Agency
Perception of CCS (public, industry, ENGOs and other 
Stakeholders) and education activities in South Africa
Polly Modiko*, Mbuyiseni Wiseman  Ngcobo, Tshilidzi 
Tshivhase, Rofhiwa  Raselavhe, Tony  Surridge, South 
African Centre for Carbon Capture & Storage
Regionwide and project-level outreach – the PCOR 
partnership approach
Dan Daly*, Janet  Crossland, Charlene Crocker, Charles 
Gorecki, Edward Steadman, John Harju, University of North 
Dakota Energy & Environmental Research Center
Public perception of CO2 pipelines
Diana Schumann*, Forschungszentrum Juelich GmbH
What carbon capture and storage (CCS) is expected to?: 
describing potential future of a CO2 mitigation technological 
system in the Seine Waterway Axis
Jonas Pigeon, UMR 6266 IDEES University of Le Havre
11E Social Science and Communication (2)Chairs: Dan Daly & Sallie Greenberg
Simulation of CO2 migration for the planning of well test 
configurations at the South West Hub Project, Western 
Australia
Chris Green, Karsten Michael*, Lincoln Paterson, CSIRO 
Energy
Detailed mineralogical and petrographic analysis of the 
caprock from a natural CO2 occurrence in Hungary
Csilla Király, Eszter Sendula, Csaba Szabó, EöTvöS 
University; Ágnes Szamosfalvi, István Kovács, Péter Kónya, 
György Falus*, Geological and Geophysical Institute of 
Hungary
11F Long Term Behavior of Stored CO2Chairs: Charlotte Garing & Sam Krevor
Validating numerical reactive transport models of CO2-
brine-rock reactions in reservoir seals using observations 
from a natural CO2 reservoir-caprock system 
Niko Kampman*, Andreas Busch, Jeroen Snippe, Shell 
Global Solutions International; Pieter Bertier, RWTH Aachen 
University; Jon Harrington, British Geological Survey; Vitaliy 
Pipich, Jülich Centre for Neutron Science; Mike Bickle, 
University of Cambridge
Caprock mudstones from UK North Sea hydrocarbon fields 
as analogues for seals in geological CO2 storage 
Yutong Shu*, Mark Wilkinson, University of Edinburgh
TBC
Best practices for quantifying CO2 storage resource 
estimates in CO2 enhanced oil recovery sites (CO2-EOR)
Wesley Peck*, Jun Ge, Charles Gorecki, University of North 
Dakota Energy & Environmental Research Center; Nicholas 
Azzolina,  The CETER Group, Inc.; L. Stephen Melzer, Melzer 
Consulting
Categorization of Norwegian Continental Shelf formations 
in terms of Geological CO2 storage potentials 
Rebecca Allen*, Odd Andersen, Halvor Møll Nilsen, Knut-
Andreas Lie, SINTEF ICT
Assessing interactions between multiple geological CO2 
storage sites to optimise capacity in regionally extensive 
storage sandstones
Maxine Akhurst*, Jonathan Pearce, British Geological 
Survey; Tom Mallows, The Crown Estate; Eric Mackay, 
Heriot-Watt University
Developing a consistent database for regional geologic CO2 
storage capacity worldwide
Jordan Kearns*, Sergey Paltsev, Howard Herzog1, 
Massachusetts Institute of Technology; Gary Teletzke, 
Jeffrey Palmer, ExxonMobil Upstream Research Company; 
Hans Thomann, Haroon Kheshgi, ExxonMobil Research 
and Engineering Company
Calculation of CO2 storage capacity for Arbuckle Group 
in Southern Kansas: Implications for a seismically active 
region
Yevhen Holubnyak*, Willard Watney, Jason  Rush, Tandis 
Bidgoli, Mina FazelAlavi, Kansas Geological Survey; Eugene 
Williams, Williams Petroleum Consulting; Paul Gerlach, 
Charter Consulting
11B Storage Capacity AssessmentChairs: Sylvain Thibeau & Chris Consoli
Carbon capture powered by solar energy
Robert Bennett*, Graeme Puxty, CSIRO
Thermodynamic analysis of post-combustion inertial CO2 
extraction system
Adam Berger*, Yuqi Wang, Abhoyjit Bhown, Electric Power 
Research Institute (EPRI); Anthony Castrogiovanni, ACENT 
Laboratories; Vladimir Balepin, Orbital ATK
Thermodynamic optimization and part-load analysis of the 
NET Power Cycle
Roberto Scaccabarozzi*, LEAP Laboratorio Energia 
Ambiente Piacenza;  Manuele Gatti,  Emanuele Martelli, 
Politecnico Di Milano
Full plant scale analysis of natural gas fired power plants 
with pre-combustion CO2 capture and chemical looping 
reforming (CLR)
Shareq Mohd Nazir*, Olav Bolland, Norwegian University 
of Science and Technology; Joana Francisco Morgado, 
Norwegian University of Science and Technology 
&  University of Coimbra; Shahriar Amini, Norwegian 
University of Science and Technology & SINTEF Materials 
and Chemistry
Impact of high temperature lithium sorbents capture 
systems on plant’s units operation  
Susana Garcia, Alisdair J. Stewart, M. Mercedes Maroto-
Valer, Heriot-Watt University
11G Other Capture ConceptsChairs: Carlos Abanades & Hallvard Svendsen
Modelling solid-liquid equilibrium of the NH3-CO2-SO2-
K2SO4-H2O system and its application to combined capture 
of CO2 and SO2 using aqueous ammonia
Guojie Qi*, Shujuan Wang, Tsinghua University
A new CO2 absorbent developed from addressing 
benzylamine vapour pressure using co-solvents
Graeme Puxty*, WIll Conway, Paul Feron, CSIRO Energy; 
Henk Botma, Rijksuniversiteit Groningen
Analysis of the potential for negative CO2 emission mine 
sites through bacteria-mediated mineral carbonation: 
Evidence from Australia
Manuel Siegrist*, Colette Southam, Gary Bowman, Bond 
University, School of Business; Sasha Wilson, Monash 
University; Gordon Southam, The University of Queensland
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Aspen Plus® process simulations of calcium 
looping with different indirect calciner heat 
transfer concepts
Chameera Jayarathna*, Tel-Tek
Development of synthetic Ca-based CO2 sorbents 
for sorption enhanced reforming coupled to Ca/
Cu chemical loop
José Manuel López*, María Victoria Navarro, 
Ramón Murillo, Gemma Susana Grasa, Instituto 
De Carboquímica (CSIC)
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CERAMIC AND METALLIC MEMBRANE SYSTEMS
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Enzyme carbonic anhydrase accelerated CO2 
absorption in membrane contactor
Taek-Joong Kim*, Actor Chikukwa, Edel Sheridan, 
Paul Inge Dahl, SINTEF; Alexander Lang, Mathias 
Leimbrink, Mirko Skiborowski, TU Dortmund 
University; Johannes Roubroeks, Novozymes A/S
Thermal-electrochemical co-drive system for 
carbon capture 
GX Liu*, YS Yu, Xi’an Jiaotong University
Gas separation process for CO2 removal from natural 
gas with DDR-type zeolite membrane
Hiroaki Hasegawa*, Keiichi Nishida*, Shuichi Oguro, 
Yasushi Fujimura, JGC Corporation; Kenji Yajima, 
Makiko Niino, Manabu Isomura, Toshihiro Tomita, 
NGK Insulators, Ltd.
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Process modelling of the calcium looping process 
and validation against 1 MWth Pilot testing
Martin Haaf*, Alexander Stroh, Jochen Hilz, 
Martin Helbig, Jochen Ströhle, Bernd Epple, 
Technische Universität Darmstadt
Sol-gel synthesis of MgAl2O4-stabilized CaO for 
CO2 capture
Sung Min Kim, Agnieszka M. Kierzkowska, Marcin 
Broda, Christoph Müller, ETH Zurich
Modelling of Ca-looping for a 250 MWe lignite 
coal fired power plant
Jan Hrdlicka*, Jan Opatril, Matej Vodicka, Pavel 
Skopec*, Czech Technical University in Prague; 
Lukas Pilar, UJV Rez, a.s; Marek Staf, University 
of Chemistry and Technology in Prague
Determination of carbonation/calcination 
reaction kinetics in low CO2 partial pressures 
using TGA experiments and Aspen Plus simulation
Mohammad Ramezani*, Kalpit Shah, Elham 
Doroodchi, Priscilla Tremain, Behdad Moghtaderi, 
University of Newcastle
Development of cost effective and high 
performance composite for CO2 capture in CaCu 
looping process
Saima Sultana Kazi*, Asunción Aranda, 
Julien Meyer, Institutt for Energiteknikk (IFE); 
RamonMurillio, Gemma Grasa, Instituto de 
Carboquímica (ICB-CSIC)
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HIGH TEMPERATURE SOLID LOOPING: CHEMICAL 
LOOPING
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Evaluation of (MnxFe1-x)2TiyOz particles as 
oxygen carrier for Chemical Looping Combustion
María Abián, Alberto Abad*, María T. Izquierdo, 
Francisco García-Labiano, Luis F. de Diego, Pilar 
Gayán, Juan Adánez, Instituto de Carboquimica 
(CSIC)
Chemical loop combustion in a bed of iron loaded 
geopolymers
Francesco Miccio*, Elena Landi, Annalisa Natali 
Murri, ISTEC – CNR; Angelo Vaccari, Alma Mater 
Studiorum - University of Bologna
Performance of industrial residues as low cost 
oxygen carriers
Lei Xu, Zhenshan Li, Ningsheng  Cai, Key 
Laboratory for Thermal Science and Power 
Engineering of Ministry of Education; Georg 
Schwebel, Pavleta Knutsson, Henrik Leion*, 
Chalmers University of Technology
Hydrogen production via chemical looping 
combustion enhanced by the dry reforming of 
methane using Fe2O3-based oxygen carriers
Nur Sena Yuzbasi*, Paula M. Abdala, Agnieszka 
Kierzkowska, Christoph  Müller, ETH Zurich
Fuel conversion and CO2 selectivity improvement 
by adding other oxygen carrier for syngas 
chemical looping combustor at high temperature 
condition
Ho-Jung Ryu*, Dong-Ho Lee, Young Cheol Park, 
Seung-Yong Lee, Principal Dowon Shun, Korea 
Institute of Energy Research; Jeom-In Baek, 
KEPCO Research Institute
Flow sheet simulation of the COMPOSITE 
concept with CO2 capture
John Morud*, Andrew Tobiesen, Schalk 
Cloete, Yngve Larring, Actor Chikukwa, Mehdi 
Pishahang, Geir Haugen, SINTEF Materials and 
Chemistry
Efficiency improvement of an iron-based syngas 
fueled chemical loping combustion plant with 
carbon capture
Dumitru Cebrucean, Viorica Cebrucean, Habil 
Ioana Ionel*, Politehnica University of Timisoara
27 |
28 |
29 |
30 |
26 |
31 |
HIGH TEMPERATURE SOLID LOOPING: CALCIUM 
LOOPING
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9 |
Advances in Capture 
Technology
CO2 CAPTURE TECHNOLOGIES IN INDUSTRIAL 
SYSTEMS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
CO2 stripping enhanced by ultrasound at pressures 
from 1 to 2.5 bar(a)
Jiru Ying*, Dag  Eimer, Hans Askel Haugen, Tel-Tek; 
Willem  Haverkort, Shell Technology Center Amster-
dam
Up-to-date CO2 capture in thermal power plants
Mohamed Kanniche*, Yann Le Moullec, Olivier Au-
thier, Hayato Hagi, Domitille Bontemps, Thibaut 
Neveux, Myriam Louis-Louisy, EDF
Partial capture of carbon dioxide from industrial 
sources -  a cost optimization of the CO2 capture rate
Fredrik Normann*, Stefania Gardarsdottir, Annabelle 
Berlinger, Filip Johnsson, Chalmers University of 
Technology; Ragnhild Skagestad, Tel-Tek
CO2 adsorption in fluidised bed of geopolymers
Paola Ammendola*, Federica Raganati, Riccardo 
Chirone, Istituto Di Ricerche Sulla Combustione – 
CNR;  Francesco Miccio, Elena Landi, Elettra Papa, 
ISTEC – CNR
CO2 capture test for cement plants in a lab scale 
Calcium Looping pilot facility
Carlos Abanades*, Mónica Alonso, Borja Arias, 
Alberto Mendez, Fernando Fuentes, CSIC_INCAR
Multivariate statistical evaluation of ionic liquids 
features for CO2 capture 
Igor Grillo, Sandra Einloft, Marcus Seferin*, Pontifical 
Catholic University of Rio Grande Do Sul
Assessing thermodynamic sata of CO2 capture by 
ionic liquids trough hard and soft acid base theory
Igor Grillo, Sandra Einloft, Marcus Seferin*, Pontifical 
Catholic University of Rio Grande Do Sul
Demonstrating Large Scale Industrial CCS 
Technologies through CCU – A Case Study for 
Methanol Production
Stanley Santos, IEAGHG; Guido Collodi, Giuliana 
Azzaro, Noemi Ferrari, Amec Foster Wheeler
Membrane-assisted CO2 liquefaction: 
Performance modelling of CO2 capture from flue 
gas in cement production
Richard Bouma*, Frank Vercauteren, Peter van 
Os, Earl Goetheer, TNO; David Berstad, Rahul 
Ananthraman, SINTEF Energy Research
Kinetics of Carbon Dioxide Absorption by Nonaqueous 
Solutions of Promoted Sterically Hindered Amines
Fatima Pinar Gordesli, Izmir University of Economics; 
Ozge Yuksel Orhan*, Erdogan Alper, Hacettepe 
University
Ultrasound-assisted Desorption of CO2 from Carbon 
Dioxide Binding Organic Liquids
Ozge Yuksel Orhan*, Erdogan Alper, Hacettepe 
University
8 |
24 |
Optimisation of the sour compression unit (SCU) 
process for CO2 purification applied to flue gases 
coming from oxy-combustion cement industries 
Sinda Laribi*, Lionel Dubois, Guy de Weireld, Diane 
Thomas, University of Mons (UMONS)
Promising impregnated Mn-based oxygen carriers 
for chemical looping combustion of gaseous fuels
Pilar Gayan, ICB-CSIC
Development of high-efficiency oxy-fuel IGCC 
system
Yuso Oki*, Hiroyuki Hamada, Makoto Kobayashi, 
Isao Yuri, Saburo Hara, CRIEPI
Techno-economic optimization of first generation 
oxy-fired pulverized-coal power plant
Hayato Hagi, Yann Le Moullec, Edf R&D; Naroun 
Nemer, Chakib Bouallou, MINES ParisTech PSL
Supercritical CO2 cycles for power production
Michael Holmes, Jason Laumb, Josh Stanislowski, 
Energy & Environmental Research Center; Xixia Lu, 
Mike McGroddy, 8 Rivers Capital, LLC
OXY-COMBUSTION
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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COMPOSITE: A concept for high efficiency power 
production with integrated CO2 capture from solid 
fuels
Yngve Larring, SINTEF
Combustion of lignite coal in a bubbling fluidized bed 
combustor under oxyfuel conditions
Pavel Skopec, Jan Hirdlicka, Matej Vodicka, Jan 
Opatril, CTU in Prague; Lukas Pilar, UJV Rez
36 |
37 |
38 |
43 |
44 |
Enzyme accelerated carbon capture in different 
contacting equipment - a comparative study
Mathias Leimbrink*, Laura Mans, Anna-Katharina 
Kunze, Mirko Skiborowski, Andrzej Górak, TU 
Dortmund University
Different strategies for accelerated CO2 absorption 
in packed columns by application of the biocatalyst 
carbonic anhydrase
Mathias Leimbrink*, Timo Limberg, Anna-Katharina 
Kunze, Dr. Mirko Skiborowski, TU Dortmund 
University 
Study of degradation and heat of dissolution of 
solids in aqueous blend of AMP and KSAR loaded 
with CO2
Solrun Johanne Vevelstad*, Inna Kim, Andreas 
Grimstvedt, Ugochukwu Edwin  Aronu, SINTEF 
Materials and Chemistry
Promoter characteristic study on the K2CO3 
absorbents for CO2 capture: Mass transfer according 
to functional group and chain length of promoter
Jeong ho Choi*, Korea Institute of Energy Research, 
& Korea University; Young Eun Kim, Sung Chan Nam, 
Sung Youl Park, Il Soo Chun, Yeo Il Yoon, Korea 
Institute of Energy Research; Jung Hyun Lee, Korea 
University
Are water-lean solvent systems viable for post-
combustion CO2 capture?
David Heldebrant*, Phillip Koech, Roger Rousseau, 
Vassiliki-Alexandra Glezakou, David Cantu, Deepika 
Malhotra, Feng Zheng, Greg Whyatt, Charles 
Freeman, Mark Bearden, PNNL
Calorimetric studies of precipitating solvent system
Ardi Hartono*, Hanna Knuutila, Norwegian 
University of Science and Technology (NTNU); Inna 
Kim, SINTEF Materials and Chemistry; L.V. van der 
Ham, Earl Goetheer, TNO
Analysis of CO2 solubility and absorption heat into 
aqueous 1-Diethylamino-2-propanol
Helei Liu, Raphael Idem, Paitoon Tontiwachwuthikul*, 
University of Regina; Zhiwu Liang, Wichitpan 
Rongwong, Hunna University; Mohammed Jaber  Al-
Marri, Abdelbaki Benamor, Qatar University
Integrated solvent design for CO2 capture and 
viscosity tuning
David Cantu, Jun-Taek Lee, Mal-Soon Lee, David 
Heldebrant, Phillip Koech, Deepika Malhotra, Feng 
Zhang, Charles Freeman, Roger Rousseau, Vassiliki-
Alexandra Glezakou*, PNNL
45 |
46 |
Rate-based modelling and validation of a pilot 
absorber using MDEA enhanced with carbonic 
anhydrase (CA)
Jozsef Gaspar*, Arne  Gladis, John  Woodley, Kaj 
Thomsen, Nicolas von Solms, Associate Philip 
Loldrup Fosbøl, Technical University of Denmark, 
Department of Chemical Engineering
CO2 absorption using biogas slurry: CO2 absorption 
enhancement induced by biomass ash
Shuiping Yan*, Qingyao He, Wenchao Wang, College 
of Engineering, Huazhong Agricultural University; 
Shefeng Li, China City Environment Protection 
Engineering Limited Company
Phase separation solvent for CO2 capture
Hiroshi  Machida*, Nagoya University
Crystallization kinetics of AMP carbamate in NMP 
and TEGDME solvents
Meher Sanku*, Hans  Karlsson, Helena Svensson, 
Lund University
Operating windows for enzyme enhanced PCCC
Maria T Gundersen, Arne Gladis*, Philip Loldrup 
Fosbøl, Nicolas von Solms, John M Woodley, 
Technical University of Denmark
Potential of guanidine carbonate and malic acid 
based protic ionic liquids as carbon capture solvents
Kathryn Mumford*, Nouman Mirza, Nathan 
Nicholas, Frank Wu, Sandra Kentish, Geoffrey 
Stevens, University of Melbourne
Effect of chemical structure of new tertiary amines 
used for the post combustion capture process on 
CO2 kinetic absorption and regeneration, and heats 
of regeneration
Sudkanueng Singto*, University of Regina
Solid formation in ammonia-based processes for CO2 
capture – Turning a challenge into an opportunity
Daniel Sutter*, Matteo  Gazzani, José-Francisco 
Pérez-Calvo, Clemens Leopold, Federico Milella, 
Marco Mazzotti, ETH Zurich
Discussion on results from mini-pilot testing of 
the ammonia based mixed-salt  technology for CO2 
capture from post-combustion  related applications
Indira Jayaweeera*, Palitha Jayaweera, Regina 
Elmore, SRI International; Prodip Kundu, Yuki 
Yamasaki, OLI Systems
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39 |
Membrane properties required for cost-competitive 
post-combustion CO2 capture from industry and 
power generation
Simon Roussanaly*, Rahul Anantharaman, Brede 
Hagen, Jana Jakobsen, SINTEF Energy Research
Investigation of mass transfer coefficient and 
modelling for CO2 capture in hollow fiber membrane 
contactors
Fan Cao, Ge Gao, Wichitpan Wong, Hunan 
University Zhiwu Liang, Raphael Idem, Paitoon 
Tontiwachwuthikul, Hunan University & University of 
Regina
Investigation of heat exchanger and heat integration 
of a membrane-based post-combustion process
Li Zhao*, Martin Robinius, Detlef Stolten, 
Forschungszentrum Juelich, Germany
Preferential CO2 separation over nitrogen by a free-
standing and nanometer-thick membrane
Shigenori Fujikawa*, Roman Selyanchyn, WPI-
I2CNER, Kyushu University
A Review of membrane-based CO2 separation 
technologies for post-combustion capture
Yuan Wang*, Li Zhao, Martin Robinius, Detlef 
Stolten,Institute of Energy and Climate Research 
– Electrochemical Process Engineering (IEK-
3),Forschungszentrum Juelich
Influence of functionalised nanoparticles on CO2/
N2 separation properties of FSC gas separation 
membranes
Davide Venturi, University of Bologna; Thijs Peters, 
Nicolas Rival, Christian Simon, SINTEF; Sikander 
Rafiq, May-Britt Hägg*, Norwegian University of 
Science and Technology
POLYMERIC MEMBRANE SYSTEMS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
47 |
64 |
65 |
34 |
35 |
Parametric analysis of fugitive amine emissions from 
CO2 capture plants 
Adisorn Aroonwilas*, Dr. Amornvadee Veawab, 
University of Regina
Solubility and thermodynamic modelling of 
carcinogenic nitrosamines in aqueous amine 
solvents for CO2 capture
Jesse Thompson*, Naser Matin, Kunlei Liu, University 
of Kentucy Center for Appled Energy Research
Amine aerosol characterisation by phase doppler 
interferometry
Steven Fulk*, Matthew Beaudry, Gary Rochelle, The 
University of Texas at Austin
Atmospheric chemistry of tert-butulamine and AMP
Simen Antonsen, Yngve Stenstrøm, Norwegian 
University of Life Science; Arne Bunkan, Liang Zhu, 
Claus Nielsen*, Wen Tan, Tomáš Mikoviny, Armin 
Wisthaler, University of Oslo; Barbara D’Anna, 
University of Lyon; Philipp Eichler, Markus Müller, 
University of Innsbruck; Naomi Farren, Jacqueline 
Hamilton, University of York, Mattias Hallquist, 
University of Gothenburg 
A sampling line artifact in stack emission 
measurement of alkanolamine-enabled carbon 
capture facility: surface reaction of amines with 
formaldehyde
Liang Zhu, Tomas Mikoviny, Armin Wisthaler, Claus 
Nielsen*, University of Oslo
Thermal Degradation of Morpholine in CO2 Post-
Combustion Capture
Michael Ogidi*, M. Mercedes Maroto-Valer, Heriot-
Watt University
Modelling amine aerosol growth in the water wash
Jia-Lin Kang*, University of Texas at Austin & National 
Tsing Hua University; Yue Zhang, Steven Fulk, Gary 
Rochelle, University of Texas at Austin, Shi-Shang 
Jang, National Tsing Hua University 
POST COMBUSTION WITH SOLVENTS: 
ENVIRONMENTAL FACTORS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
POSTCOMBUSTION WITH ALTERNATIVE SOLVENTS
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41 |
40 |
48 |
49 |
58 |
66 |
Experimental investigation of the absorption, phase 
transition, and desorption behavior of a biphasic 
solvent blend for post-combustion CO2 capture
Qing Ye, Illinois State Geological Survey & Department 
of Agricultural and Biological Engineering, University 
of Illinois at Urbana-Champaign; Shihan Zhang, 
Hong Lu, Yongqi Lu, Illinois State Geological 
Survey; Xinlei Wang, Department of Agricultural 
and Biological Engineering, University of Illinois at 
Urbana-Champaign
42 |
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60 |
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79 |
80 |
69 |
Impact of the aerosol particle included in actual flue 
gas on amine mist formation/growth in the post-
combustion capture pilot plant
Koshito Fujita*, Toshiba Corporation
Nitrosamine formation mechanism in amine-based 
CO2 capture: experimental validation 
Raphael Idem, Teeradet Supap*, CETRI, University 
of Regina; Huangcong Shi, University of Shanghai 
for Science and Technology, Don Gelowitz, CETRI, 
University of Regina &  Saskatchewan Power 
Corporation (SaskPower), Colin Campbell, Max Ball, 
Saskatchewan Power Corporation (SaskPower)
70 |
72 |
73 |
81 |
87 |
ProTreat® simulation accurately represents 
experimental results for post combustion carbon 
dioxide capture with novel mixed amine solvent in 
real process environment
Nathan Brown*, Greg Staab, Tyler Silverman, 
Grayson Heller, Rene Kupfer, Charles  Pannacione, 
Alfred Brown, ION Engineering
Preliminary Performance Assessment of Intensified 
Stripper in Post-combustion Carbon Capture through 
Modelling and Simulation
Atuman S. Joel, Meihong Wang*, University of Hull
Experimental study of CO2 absorption in a diameter-
varying spray tower
Xiaomei Wu, Yunsong Yu, Zhen Qin, Zaoxiao Zhang*, 
Xi’an Jiaotong University
Improvement of post combustion carbon capture 
process in retrofit case
Tibor Nagy*,  Peter  Mizsey, Budapest University of 
Technology and Economics; Stefania  Moioli, Stefano 
Lange, Laura  Pellegrini, Politecnico di Milano
88 |
89 |
90 |
93 |
97 |
Kinetic study of a layout for the carbon capture with 
aqueous ammonia without salt precipitation
Davide Bonalumi*, Stefano Lillia, Gianluca Valenti, 
Politecnico Di Milano; Philip Fosbøl, Kaj Thomsen, 
Technical University of Denmark
Par-load operation of sequential supplementary 
firing combined cycle power plant with CO2 capture
Abigail Gonzalez Diaz*, Eva  Sanchez Fernandez, 
Jon  Gibbins, Mathieu  Lucquiaud, The University of 
Edinburgh 
Design and simulation of rate-based CO2 capture 
processes using carbonic anhydrase (CA) applied to 
biogas, natural gas and coal cases
Philip Loldrup Fosbøl*, Jozsef Gaspar, Jens  Glibstrup, 
Arne Gladis, Kevin Milla Diaz, Kaj Thomsen, Nicolas 
von Solms, Technical University of Denmark
Regeneration design for NGCC
Junyuan Ding*, Yue Zhang, Gary T. Rochelle, 
The University of Texas at Austin; Brice Freeman, 
Membrane Technology & Research, Inc
Analysis on regeneration energy of NH3-based CO2 
capture with equilibrium-based simulation method
Minkai Zhang, Yincheng Guo*, Tsinghua University
Process simulation for CO2 capture with aqueous 
solutions of 1-methylpiperazine and its mixture with 
piperazine
Jian Chen*, Dr. Han Li, Tsinghua University;  Yann Le 
Moullec, Jiahui Lu, Jose Carlos Valle Marcos, Guofei 
Chen, EDF China R&D Center
Modelling of the adsorption behavior of sod-ZMOF/
Chitosan adsorbent for CO2 capture
Kelvin Yoro*, Michael Daramola, Jean Mulopo, 
University of the Witwatersrand
Modelling and Simulation of catalyst-aided 
low temperature CO2 desorption from blended 
Monoethanolamine (MEA) – N-methyl-
diethanolamine (MDEA) solution
Benjamin Decardi-Nelson*, Ananda Akachuku, 
Priscilla Osei, Wayuta Srisang, Fatima Pouryousefi, 
Raphael Idem, CETRI, University of Regina
Low Energy CO2 Capture by electrodialysis
Ikuo Taniguchi*, Kyushu University
Densities, viscosities, refractive indices, heat 
capacities, thermal conductivities study of aqueous 
ethylaminoethanol (EEA) solutions at 293.15 to 
323.15 K
Hongxia Gao*, Raphael Idem, Zhiwu Liang, CETRI, 
University of Regina & iCCS, Hunan University
98 |
99 |
71 |
77 |
78 |
POSTCOMBUSTION WITH SOLVENTS: PROCESS 
MODELLING
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Demonstration results on advanced amine solvents, 
packings and process at IHI’s Aioi pilot plant
Shiko Nakamura, Shinya Okuno*, Yasuro Yamanaka, 
Toshiya Matsuyama, Hiroshi Sato, Ryosuke Ikeda, IHI 
Corporation
Ambient measurements of amines by PTR-QiTOF: 
instrument performance assessment and results 
from field measurements in the vicinity of TCM, 
Mongstad
Thomas Mikoviny, Claus Nielsen, Wen Tan, Armin 
Wisthaler, Liang Zhu, University of Oslo; Anne Kolstad 
Morken, Terje Niøten Nilsen, CO2 Technology Centre 
Mongstad
Results from MEA degradation and reclaiming 
processes at the CO2 Technology Centre Mongstad    
Leila Faramarzi, Kolstad Anne Morken, Espen 
Steinseth Hamborg, CO2 Technology Centre 
Mongstad & SINTEF; Nina Enaasen Flø, Thomas 
de Cazenove, CO2 Technology Centre Mongstad; 
Odd Arne Hvidtsten, Steinar Pedersen, Berit F. 
Fostås, Statoil ASA; Kai Vernstad, SINTEF; Guillaume 
Watson, Shell Global Solutions International; Toine 
Cents, Sasol Technology; Muhammad Ismail Shah, 
Erik Gjernes, Gassnova SF; Gerard Lombardo, CO2 
Technology Centre Mongstad & Gassnova SF
82 |
85 |
86 |
74 |
83 |
POSTCOMBUSTION WITH SOLVENTS: PILOT TESTING & 
OPERATION
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A comparison of Raman and IR spectroscopies for the 
monitoring and evaluation of absorbent composition 
during CO2 absorption processes
Graeme Puxty*, Robert Bennett, Will Conway, Dan 
Maher, CSIRO Energy
An innovative approach for carbon capture & 
sequestration on a thermal power plant through 
conversion to multi- purpose fuels - a feasibility study 
in Indian context
Vinod Krishna Sethi*, RKDF University; Savati Vyas, 
RGPV
Experimental studies on spray absorption with the 
post combustion CO2 capture pilot-plant CASPAR
Simone Zimmermann*, Marc-Oliver  Schmid, Barbara 
Klein, Günter Scheffknecht, Institute of Combustion 
and Power Plant Technology - University of Stuttgart
CO2 absorption efficiency and heat consumption 
measured at high gas to liquid ratios in laboratory rig
Lars Erik Øi*, Per Morten Hansen, Mathias Henriksen, 
University College of Southeast Norway
Raman spectroscopy as an online monitoring tool 
for CO2 capture process: Demonstration using a 
laboratory rig
Wathsala Nayanarajini Jinadasa*, Mathias 
Henriksen, Sara  Zarsav, Maths  Halstensen, Klaus-
Joachim  Jens, Lars Erik  Øi, University College of 
Southeast Norway
Pilot absorption experiments with carbonic 
anhydrase enhanced MDEA
Arne Gladis*, Maria Gundersen, Philip  Fosbøl, John 
Woodley, Nicolas von Solms, Technical University 
Denmark
84 |
100 |
67 |
68 |
75 |
76 |
Simulation model evaluation of CO2 capture by 
aqueous MEA scrubbing for heat requirement 
analyses
Tibor Nagy*,  Peter  Mizsey, Budapest University of 
Technology and Economics; Stefania  Moioli, Stefano 
Lange, Laura  Pellegrini, Politecnico di Milano
CFD modelling of structured packings at meso-scale
Joan Daniel Sebastia-Saez*, Sai Gu, University of 
Surrey
Comparison of different CO2 recovery processes in 
their optimum operating conditions from a pulverized 
coal power plant
Chakib Bouallou*, Armines Mines ParisTech
Novel screening tool of solvents for carbon capture 
based on the process performance
Maria T Mota-Martinez*, Niall Mac Dowell, Jason P. 
Hallett, Imperial College London
Applicability and validation of use of equilibrium-
based absorber models with reduced stage efficiency 
for dynamic simulation of post-combustion CO2 
capture processes 
Rohan Dutta*, Lars O. Nord, Olav Bolland, Norwegian 
University of Science and Technology
Kinetics of CO2 absorption in to aqueous MEA 
solutions near equilibrium
Koteswara Rao Putta*, Hallvard  F.  Svendsen, 
Hanna  Knuutila, Norwegian University of Science 
and Technology
Dynamic process model development, parameter 
estimation and validation with transient plant data 
collected from a MEA test campaign at the CO2 
Technology Center Mongstad
Rubén Mocholí Montañés*, Rohan Dutta, Lars Olof 
Nord, Olav Bolland, Norwegian University of Science 
and Technology; Nina Enaasen Flø, CO2 Technology 
Center Mongstad
Experiments and modelling of vapor-liquid equilibrium 
data in DEEA-CO2-H2O system
Professor Xiao Luo, Na Chen, Sen Liu, WIchitpan 
Wong, Hunan University; Raphael Idem, Professor 
Paitoon Tontiwachwuthikul, Zhiwu Liang, Hunan 
University & University of Regina
Optimisation of carbon capture process using 
aqueous ammonia with rate-based process 
simulation method
Minkai Zhang, Yincheng Guo*, Tsinghua University
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Heat duty of solid acid catalyzed CO2 desorption 
from aqueous MEA and MEA+MDEA
Wayuta Srisang*, Fatima Pouryousefi, Priscilla 
Osei, Benjamin Decardi-Nelson, Ananda Akachuku, 
Paitoon Tontiwachwuthikul, Raphael Idem, CETRI, 
University of Regina
Kinetics of the catalytic desorption of CO2 from 
loaded monoethanolamine (MEA) and blended 
monoethanol and methyldiethanolamine (MEA-
MDEA)
Ananda Akachuku*, Anima Osei, Benjamin Decardi-
Nelson, Wayuta Srisang, Fatima Pouryousefi, 
Hussameldin Ibrahim, Raphael Idem, CETRI, 
University of Regina
Energy and Economic Analysis of Improved 
Absorption Configurations for CO2 Capture
Solomon Aforkoghene Aromada, Lars Erik Øi, 
University College of Southeast Norway
108 |
Kinetics of CO2 with Diethylenetriaminein in non-
aqueous solvents using stopped-flow technique
Helei Liu*, Zhiwu Liang, Raphael Idem, Paitoon 
Tontiwachwuthikul, Hunan University & University 
of Regina; Nan Zhong, Hunan University
Performance of MAPA promoted tertiary amine 
systems for CO2 absorption: Influence of alkyl chain 
length and hydroxyl groups
Ida M. Bernhardsen*, Iris R. T.  Krokvik, Hanna 
Knuutila, Norwegian University of Science and 
Technology; Klaus-J. Jens, University College of 
Southeast Norway
 
Ab initio calculations on reaction process of 
piperazine absorbing CO2
Tingting Zhang, Yunsong Yu, Zaoxiao Zhang*, Xi’an 
Jiaotong University; Guoxiong Wang, University of 
Queensland
Using pre-treated carbon steel for post-combustion 
carbon capture infrastructure
Kyra Sedransk Campbell*, Louis  Yu, Daryl Williams, 
Imperial College
Exploration of degradation chemistry by advanced 
analytical methodology
Andreas Grimstvedt*, Kolbjørn Zahlsen, Solrun 
Johanne Vevelstad, Kai  Vernstad, Torunn Holten, 
Anders Brunsvik, SINTEF Materials and Chemistry
122 |
123 |
124 |
125 |
114 |
115 |
116 |
117 |
Thermal degradation pathways of aqueous diamine 
CO2 capture solvents
Jesse Thompson*, Henry Richburg, Kunlei Liu, 
University of Kentucky Center for Applied Energy 
Research
Promoted strong bicarbonate forming solvents for 
CO2 capture
Ardi Hartono*, Rune Rennemo, Hanna Knuutila, 
Norwegian University of Science and Technology 
(NTNU); Solrun Johanne Vevelstad, Inna Kim, SINTEF 
Materials and Chemistry 
CO2 solubility in Diethylenetriamine and 2-amino-
2-methyl-1-propanol (DETA-AMP) solvent system 
for amine-based CO2 capture in flue gas from coal 
combustion
Saw Khun Wai*, Chintana Saiwan, Chulalongkorn 
University; Rapheal  Idem, Teeradet  Supap, Paitoon 
Tontiwachwuthikul, Clean Energy Technologies 
Research Institute, University of Regina
An improved screening method for optimal proportion 
of blended amines
Xiao Luo*, Sen Liu, Hunan University; Hongxia Gao, 
Paitoon Tontiwachwuthikul, Zhiwu Liang, Hunan 
University & University of Regina
Determination of  kinetics of CO2 absorption in 
unloaded and loaded DEEA+MAPA blend
Monica Garcia*, Sai Gu, University of Surrey; Hanna 
Knuutila, NTNU
Surface tension of alkanolamine solutions: An 
experimentally based review
Zulkifli Idris, Sanoja Jayarathna, University College of 
Southeast Norway; Dag Eimer, University College of 
Southeast Norway & Tel-Tek
The investigation of CO2 absorption performance 
of DEAPA (3-Diethylaminopropylamine) compare to 
MEA-MDEA with same mole nitrogen
Rui Zhang*, Xiao Luo, Professor Zhiwu Liang, Hunan 
University; Qi Yang, Commonwealth Scientific and 
Industrial Research Organisation
Solvent extraction of degradation product in amine 
absorption solution for CO2 capture in flue gas from 
coal combustion: effect of amines
Kanokkorn Karnwiboon*, Chintana Saiwan, 
Chulalongkorn University;  Teeradet  Supap, Raphael 
Idem, Paitoon  Tontiwachwuthikul, University of 
Regina
Solubility of CO2 in AEEA-AMP-MEA blend system 
for CO2 capture in flue gas from coal fired power 
plant application
Sat Paing Aung*, Chintana Saiwan, Chulalongkorn 
University; Paitoon  Toontiwachwuthikul, Raphael 
Idem, Teeradet  Supap, University of Regina
Investigation of CO2 regeneration in single and 
blended amine solvents with and without catalyst
Xin Zhang, Hunan University; Helei Liu*, Zhiwu 
Liang, Raphael Idem, Paitoon Tontiwachwuthikul, 
Hunan University & University of Regina
Effects of viscosity on CO2 absorption in aqueous 
piperazine/2methylpiperazine
Ye Yuan*, Brent  Sherman, Gary Rochelle, 
University of Texas at Austin
Dissolved carbonic anhydrase for enhancing 
CO2 absorption into high CO2-loaded,aqueous 
monoethanolamine solutions
Bin Liu, Xiao Luo, Hunan University;  Professor 
Zhiwu Liang, Paitoon Tontiwachwuthikul, Hunan 
University & University of Regina
Effect of number of hydroxyl group in sterically 
hindered alkanolamine on the CO2 capture activity 
Pailin Muchan*, Chintana Saiwan, Chulalongkorn 
University; Jessica Narku-Tetteh, Teeradet  Supap, 
Raphael  Idem, Paitoon Tontiwachwuthikul, 
University of Regina
Screening of biphasic solvents for energy efficient 
CO2 capture
Jong Kyun You*, Woo Yun Lee, Korea Institute of 
Energy Research; Jun Lee, Yeon Ki Hong, Korea 
National University of Transportation
Carbon capture from a simulated flue gas using a 
rotating packed bed adsorber and mono ethanol 
amine (MEA) 
Jonathan Lee, Tolu Kolawole, Adam Dickson, 
Newcastle University
The study of ion speciation plots of CO2 absorption 
into aqueous 1-Dimethylamino-2-propanol 
solution using the NMR technique
Helei Liu*, Raphael Idem, Paitoon 
Tontiwachwuthikul, Zhiwu Liang, University of 
Regina & iCCS, Hunan University
Influence of addition of functionalised alumina 
particles on CO2 stripping from amine solvents
Nobuhide Takahashi*, Satoko Miyakawa, Iori 
Shimada, Mitsumasa Osada, DHiroshi Fukunaga, 
Shinshu University
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POST-COMBUSTION: AMINE SOLVENTS
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Ammonia formation in Diethylenetriamine-
Methyldiethanolamine (DETA-MDEA) system in 
the presence of O2 during amine-based capture of 
CO2 from combustion flue gases
Kamonchanok  Maneelam*, Chintana Saiwan, 
Chulalongkorn University; Raphael  Idem, Teeradet 
Supap, Paitoon  Tontiwachwuthikul, Clean Energy 
Technologies Research Institute, University of 
Regina
Results of RITE’s advanced liquid absorbents 
develop for low temperature CO2 capture
Firoz Alam Chowdhury*, Kazuya Goto, Hidetaka 
Yamada, Yoichi Matsuzaki, Shin Yamamoto, 
Takayuki Higashii, Research Institute of Innovative 
Technology for the Earth (RITE); Masami Onoda, 
Nippon Steel & Sumitomo Metal Corporation
The Henry Coefficient of CO2 in the MEA-CO2-H2O 
system 
Lichun  Li*, Robert  Burns, Sarah Clifford, 
University of Newcastle, Australia; Marcel Maeder, 
Graeme  Puxty, Hai Yu, CSIRO Energy Flagship
A study of the effect of piperazine in aqueous 
methyldiethanolamine
Jiru Ying*, Tel-Tek; Stef Raets, Telemark University 
College; Dag  Eimer, Tel-Tek & Telemark University 
College
Kinetic characterisation of solvents for CO2 
capture under partial oxy-combustion conditions
Benito Navarrete, Fernando Vega*, Sara Camino, 
Mercedes Cano, Esmeralda Portillo, University of 
Seville
Development of new sterically hindered amine for 
PCC
Shinji Murai*, Yukishige Maezawa, Daigo Muraoka, 
Takehiko Muramatsu, Satoshi Saito, Toshiba
Regeneration energy analysis of aqueous tri-
solvent blends containing 2-amino-2-methyl-1-
propanol (AMP), Methyldiethanolamine (MDEA) 
and Diethylenetriamine (DETA) for CO2 capture
Paitoon Tontiwachwuthikul*, University of Regina
Process modelling and simulation of degradation 
of 2-amino-2-methyl-1-propanol capture plant
Vasilije Manovic, Chechet Biliyok, Ebuwa Osagie*, 
Cranfield University
Mass transfer kinetics of CO2 in loaded aqueous 
monoethanolamine solutions
Jiru Ying*, Tel-Tek; Annie Rose  Knutsen, Telemark 
University College; Dag Eimer, Tel-Tek & Telemark 
University College
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Heat transfer enhancement and optimization 
of lean/rich solvent cross exchanger for amine 
scrubbing
Yu-Jeng Lin*, Gary T. Rochelle, The University of 
Texas at Austin
Experimental approach to mimic and study 
degradation of solvents used for post-combustion 
CO2 capture
Domitille Bontemps, Lorena Cuccia, Myriam Louis-
Louisy, Thierry Morand, EDF R&D; Jerome Vial, 
Jose Dugay, Laboratoire Sciences Analytiques 
Bioanalytiques et Miniaturisation, UMR CBI 8231, 
ESPCI ParisTech – CNRS; Pierre-Louis Carrette, 
Thierry Huard, IFP Energies Nouvelles
A novel amine blend for CO2 capture: performance 
enhanced by thermal degradation
Yang Du, Ye Yuan, Yukai Wang, Gary Rochelle, The 
University of Texas at Austin
13C-NMR study of acid dissociation constant (pKa) 
effects on the CO2 absorption and regeneration of 
aqueous alkanolpiperidines
Hirotaka Koriki, Yukio Furukawa*, Daiaki Shuto, 
Waseda University; Hiroshi Sato, Yasuro Yamanaka, 
IHI Corporation
Experimental evaluation of temperature and 
concentration effects on heat of dissociation of 
CO2-loaded MEA solution in strippers
Takao Nakagaki, Ryutaro Yamabe, Yukio Furukawa, 
Waseda University; Hiroshi Sato, Yasuro Yamanaka; 
IHI Corporation
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Fly ash derived lithium silicate for in-situ pre-
combustion CO2 capture
Aimaro Sanna*, Mercedes M Maroto-Valer, 
Heriot-Watt University;  Shalauna Thompson, 
Kevin J Whitty, The University of Utah
Effect of temperature, dilute CO2 and MEA 
impregnation on the CO2 uptake of MIL-53 and 
HKUST-1 at ambient pressure
M.S. Ba-Shammakh, ing Fahd University 
of Petroleum & Minerals; Aimaro Sanna*, 
Mercedes M Maroto-Valer, Heriot-Watt University
Equilibrium and kinetic behaviour of CO2 
adsorption onto zeolites, carbon molecular sieve 
and activated carbons
Ariful Islam  Sarker, Adisorn Aroonwilas*, 
Amornvadee Veawab, University of Regina
Performance of activated fly ash impregnated 
with PEI for CO2 post combustion capture
Abdallah Dindi*, Quang Dang Viet, Enas Nashef, 
Mohammed  Abu Zahra, Masdar Institute of 
Science and Technology
Activated carbon from date seeds for CO2 
capture applications
Adetola Ogungbenro*, Dang Quang, Khalid Al- 
Ali, Mohammad Abu Zahra, Masdar Institute of 
Science and Technology
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CO2 capture in natural gas production by 
adsorption processes
Carlos Grande*, SINTEF Materials and 
Chemistry; Simon Roussanaly, Rahul 
Anantharaman, Karl Lindqvist, SINTEF Energy 
Research; Prachi Singh, Jasmin Kemper IEAGHG
Addressing the criticalities for the deployment 
of adsorption-based CO2 capture processes
Stefano Zanco*, Lisa Joss, Max Hefti, Matteo 
Gazzani, Marco Mazzotti, ETH Zurich
Synthesis and performance evaluation of 
chitosan/carbon nanotube (Chitosan/CNT) 
composite adsorbent carbon dioxide capture
Keren Osler*, Michael Daramola, University 
of the Witwatersrand;  Olugbenga Oluwasina, 
Federal University of Technology
Novel amine-impregnated mesostructured 
silica materials for CO2 capture and conversion 
applications
Manuel  Ojeda, Susana Garcia*, Jin Xuan, 
Mercedes Maroto-Valer, Heriot-Watt University; 
Matjaz  Mazaj, Natasa  Zabukovec Logar, 
National Institute of Chemistry
Development of moving bed temperature 
swing adsorption (MBTSA) process for post-
combustion CO2 capture: Initial benchmarking 
in a NGCC context and design of pilot
Richard Blom*, Giorgia Mondino, Carlos 
Grande, Hanne Kvamsdal, SINTEF
Innovative process cycle with with Metal-
Organic Framework (MOF) for post combustion 
adsorption
Davide Bonalumi, Stefano Lillia, Giampaolo 
Manzolini, Politecnico Di Milano*; Carlos 
Grande, Richard Blom, SINTEF Materials 
and Chemistry; Benedikt Schuerer, Linde 
Engineering Division
Chitosan-impregnated sod-Metal Organic 
Frameworks (sod-ZMOF) for CO2 capture: 
synthesis and performance evaluation
Muofhe Singo*, Michael Daramola, University 
of the Witwatersrand
Energy integration of high and low temperature 
solid sorbents for CO2 capture
Yolanda Lara, Ana Martínez, Luis Miguel 
Romeo, Research Center for Energy Resources 
and Consumption (CIRCE);  Pilar  Lisbona, 
Universidad de Valladolid
137 |
138 |
SOLID SORBENT SYSTEMS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
153 |
154 |
155 |
162 |
163 |
161 |
142 |
143 |
150 | Investigation on the trace amount of released 
CO in sorption enhanced water gas shift reaction 
applied in pre-combustion CO2 capture and high 
purity H2 production
Xuancan Zhu*, Yixiang Shi, Ningsheng Cai, 
Tsinghua University
Design method for layered-bed adsorption 
column for separation of CO2 and N2 from natural 
gas
Mohammad Rokanuzzaman, Amornvadee 
Veawab*, Adisorn Aroonwilas*, University of 
Regina
Carbon monoliths in adsorption-based post-
combustion CO2 capture
Nausika Querejeta, Marta G. Plaza, Fernando 
Rubiera, Cova Pevida, CSIC-INCAR;  Tom Avery, 
Steve R. Tennison; MAST Carbon International 
Ltd
Adsorption performance indicator to screen 
carbon adsorbents for post-combustion CO2 
capture
Noelia Álvarez-Gutiérrez, Fernando Rubiera, 
Cova Pevida*, CSIC-INCAR; Yonggang Jin, Jun-
Seok Bae, Shi Su, CSIRO Energy
Adsorption-based process modelling for post-
combustion CO2 capture
Marta G. Plaza*, Inés  Durán, Fernando  Rubiera, 
Cova Pevida*, CSIC-INCAR
CO2 sorption characteristics of various sorbents 
in the bubbling fluidised-bed
Young Cheol Park*, Sung-Ho Jo, Seung-Yong 
Lee, Jong-Ho Moon, Hyunuk Kim, Chang-Keun 
Yi, Korea Institute of Energy Research; Colin E. 
Snape, University of Nottingham
The combination of CO2 utilisation and solid 
sorbent preparation in one step process
Viet Quang Dang*, Abu Zahra Mohammad, 
Masdar Institute of Science and Technology
Water is a misplayed resource: Synthesis of 
zeolites from fly ash for CO2 capture
Zhonghua Zhang*, National Institute of Clean-
and-Low-Carbon Energy
Thermogravimetric analysis – a viable method 
for screening novel materials for the sorbent 
enhanced water-gas shift process
Fredrik Lundvall, Georgios Kalantzopoulos, 
David Wragg, Anja Olafsen Sjåstad, Helmer 
Fjellvåg, University of Oslo; Bjørnar Arstad, 
Richard Blom, SINTEF Materials and Chemistry 
PRECOMBUSTION: PILOT TESTING & OPERATION
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Total integrated operation of gasifer, hot gas des-
ulfuriser, and SEWGS process for pre-combustion 
CO2 capture using real syngas from coal
Ho-Jung Ryu*, Dong-Ho Lee, Dal-Hee Bae, Jong-Ho 
Moon, Sung-Ho Jo, Gyoung-Tae Jin, Korea Institute 
of Energy Research
Pre combustion CO2 removal in IGCC plant by MDEA 
scrubbing: modifications to the process flowsheet 
for energy saving
Stefania Moioli, Laura Annamaria Pellegrini, Matteo 
Carmelo Romano*, Antonio Giuffrida, Politecnico Di 
Milano
Pre-combustion CO2 capture from IGCC using 
membranes – An attainable region approach to the 
membrane system design
Brede Andre Larsen  Hagen*, Rahul Anantharaman, 
Simon Roussanaly, SINTEF Energy Research
Technical and economic assessments of ionic 
liquids for pre-combustion co2 capture at IGCC 
power plants
Haibo  Zhai, Edward  Rubin, Carnegie Mellon 
University
144 |
145 |
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Cost comparison of technologies for pre-
combustion CO2 capture from an lignite-fired IGCC
Simon Roussanaly*, Rahul Anantharaman, 
David Berstad, Brede Hagen, Jana Jakobsen, 
Geir Skaugen, SINTEF Energy Research; Monika 
Vitarova, Vaclav Novotny, Czech Technical University 
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Amine-impregnated alumina solid sorbents for 
CO2 capture. lessons learned
Yolanda Lara*, Research Center for Energy 
Resources and Consumption (CIRCE);  Luis 
Miguel Romeo, Universidad de Zaragoza
Enhanced cyclic stability and CO2 capture 
performance of MgO-Al2O3 sorbent decorated 
with eutectic mixture
Vishwanath Hiremath*, Soonha Hwang, Jeong 
Gil Seo, Myongji University
Fabrication and characterisation of crosslinked 
amine-impregnated sorbents for carbon dioxide 
capture
Hyunchul Jung*, Sunbin Jeon*, Dong Hyun Jo, 
June Huh, Sung Hyun Kim*, Korea University
CO2 capture by pressure swing adsorption
R.M. Siqueira, G.R. Freitas, M.N. Lopes, H.R. 
Peixoto, A.E.B. Torres, M. Bastos-Neto*, D.C.S. 
Azevedo*, Universidade Federal Do Ceara; 
Jailton F. do Nascimento, Ana Paula S. Musse, 
PETROBRAS/CENPES
Characterisation of a thermally stable carbonic 
anhydrase: A potential rate promoter for CO2 
capture with solvent absorption
Guoping Hu*, Nathan Nicholas, Kathryn Smith, 
Joel Yong, Sandra Kentish, Geoff Stevens, The 
University of Melbourne
Intensification of CO2 separation processes 
using advanced regeneration technologies
Claudia Fernandez Martin*, University of 
Aberdeen
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Analysis of the absorption properties and thermal 
decomposition of non-alkanol amines 
Sigvart Evjen*, Iris Renate Krokvik, Professor 
Anne Fiksdahl, Doctor Hanna Knuutila, Norwegian 
University of Science and Technology
Novel green solvents for CO2 capture
Idowu  Adeyemi, Mohammad Abu Zahra, Inas 
AlNashef*, Masdar Institute of Science and 
Technology
170 |
178 |
Developments in CO2 
Geological Storage
CASE STUDIES
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CO2 plume migration and fate at Sleipner, Norway: 
Calibration of numerical models, uncertainty 
analysis, and reactive transport modelling of CO2 
trapping to 10,000 years  
Guanru Zhang, Chen Zhu*, Indiana University 
Bloomington; Peng  Lu, Indiana University 
Bloomington &  Saudi Aramco; Xiaoyan Ji, Lulea 
University of Technology
Options for CO2 sequestration in Kuwait
Filip Neele*, Vincent Vandeweijer, TNO; Haya 
Mayyan, Shashank Rakeshkumar  Sharma, 
Dawood Kamal, KOC
Assessment of CO2 levels prior to injection across 
the Quest Sequestration Lease Area
Luc Rock*, Shell Canada Limited; Cameron 
McNaughton, Golder Associates Ltd; Andy  Black, 
Zoran  Nesic, Nick  Grant, Rachhpal  Jassal, 
University of British Columbia; Michael  Whiticar, 
University of Victoria; Matthew  Lahvis, DeVaull, 
Jennifer  Guelfo, Shell Global Solutions; Christian 
Davies, Shell International Exploration and 
Production; George  Maurice  Shevalier, Michael 
Nightingale, Bernhard Mayer, University of Calgary
A field demonstration of an active reservoir 
pressure management through fluid injection 
and displaced fluid extraction at the Rock Springs 
Uplift, a priority geologic CO2 storage site for 
Wyoming
John Jiao*, Kipp Coddington, Carbon Management 
Institute; Andrew Duguid, University of Wyoming; 
Rajesh Pawar, Los Alamos National Laboratory; 
Roger Aines, Lawrence Livermore National 
Laboratory
Stable isotope analysis of a natural CO2-reservoir, 
NW Hungary
Dóra Cseresznyés, Csilla Király, Csaba Szabó, 
EöTvöS University;  György  Czuppon, MTA Research 
Centre for Astronomy and Earth Sciences; 
Zsuzsanna Szabó, György Falus*, Geological and 
Geophysical Institute of Hungary
187 |
192 |
Romanian CCS demo project-static modelling 
activities for storage sites in in Oltenia Region
Sorin Anghel,  Constantin Stefan SAVA, 
GEOECOMAR
CO2-water-rock interaction in sandstone reservoirs 
aimed for geological CO2 storage: Example from 
Furnas Formation, Paraná Basin, southern Brazil
Lia Bressan, Joao Marcelo Ketzer, Rodrigo Iglesias, 
Anderson Maraschin, PUCRS/IPR
On-going and future research at the Sulcis 
site in Sardinia, Italy – characterisation and 
experimentation at a possible future CCS storage 
site
Sabina  Bigi, Stanley Eugene Beaubien*, Maria 
Chiara Tartarello, Livio Ruggiero, Stefano Graziani, 
Salvatore Lombardi, Sapienza University
3D geological model of potential CO2 storage: 
Abandoned oil and gas field LBr-1in the Vienna 
basin
Juraj Francu*, Miroslav Pereszlényi, Vit Hladik, 
Oldrich Krejci, Czech Geological Survey; Fridtjhof 
Riis, International Research Institute of Stavanger
167 |
168 |
169 |
Development of chemical CO2 solvent for high-
pressure CO2 capture (3): Analyses on absorbed 
form of CO2
Shin Yamamoto*, Hidetaka Yamada, Tsuguhiro 
Kato, Research Institute of Innovative Technology 
for the Earth (RITE); Mitsuhiro Kanakubo, National 
Institute of Advanced Industrial Science and 
Technology (AIST)
Achieving supercritical fluid CO2 pressures directly 
from thermal decomposition of solid sodium 
bicarbonate
Roger Aines*, Joshuah Stolaroff, Megan Smith, 
William Bourcier, LLNL
CO2-DISSOLVED and aqueous gas separation
Maximillian Gorensek, Luther Hamm, Gerald 
Blount*, Savannah River National Laboratory; 
Christophe Kervévan, Bureau de Recherches 
Géologiques et Minières; Kathleen O’Neil, 
Partnering in Innovation, Inc.
The effect of liquid viscosity on mass transfer 
area and liquid film mass transfer coefficient for 
structured packings
Di Song*, Frank Seibert, Gary Rochelle, The 
University of Texas at Austin
Evaluation of a protic ionic liquid for CO2 capture
Kathryn Mumford*, Geoffrey  Stevens, The 
University of Melbourne; Steve Pas, Defence 
Science and Technology; Tristan Simons, Defence 
Science and Technology Group & Monash 
University; Douglas MacFarlane, Monash University
Reference case and test case for benchmarking of 
HiPerCap technologies
G Jans, J Brown, DNVGL P Khakharia, TNO G 
Haugen, Hanne Marie Kvamsdal*, SINTEF; M 
Koller, Andtriz; M Kanniche, EDF; R Irons, UNIPER; 
A.S Julia, GNF
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CO2 INJECTIVITY
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Assessment of rock injectivity by comparing the 
open-hole well logging data with continuous rock 
core
Chi-Wen Yu*, Sinotech Engineering Consultants, 
Inc.; Chung-Hui  Chiao, Mr. Lian-Tong  Hwang, Wan-
Huei Yang, Ming-Wei Yang, Taiwan Power Company
Influence of sedimentation heterogeneity on CO2 
flooding
Hyuck Park*, Lanlan Jiang, Tamotsu Kiyama, Yi 
Zhang, Osamu Nishizawa, Ziqiu Xue, Research 
Institute of Innovative Technology for the Earth 
(RITE); Ryo Ueda, Masanori Nakano, Japan 
Petroleum Exploration Company Limited (JAPEX)
Injectivity of offshore CO2 sequestration in marine 
sediments
Zhenxue Dai, Phil Stauffer, Mei Ding, Peter Lichtner, 
Los Alamos National Laboratory; Ye Zhang, 
Minkan Zhang, University of Wyoming; Changbing 
Yang, The University of Texas at Austin; William 
Ampomah, New Mexico Tech; mohamadreze 
Soltanian, Ohio State University
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REPP-CO2: Equilibrium modelling of CO2-rock-brine 
systems
Vaclava Havlova, Martin  Klajmon*, Radek 
Cervinka, Angela Mendoza, UJV Rez, a.s; 
Juraj  Francu, Czech Geological Survey Roman 
Bereblyum, Øystein Arild, IRIS
Seismic modelling: 4D capabilities for CO2 injection
Paul Lubrano Lavadera, Åsmund  Drottning, 
Isabelle Lecomte, Ben Dando*, Volker Oye, 
NORSAR
Developing and validating simplified predictive 
models for CO2 geologic sequestration
Srikanta Mishra*, Priya Ravi Ganesh, Jared 
Schuetter, Battelle Memorial Institute
Modelling study on the geochemical influence on 
CO2 leakage during geological storage process
Dexiang Li*, China University of Petroleum  & 
Heriot-Watt University; Min Jin, Eric Mackay, 
Heriot-Watt University; Liang Zhang, Shaoran Ren, 
China University of Petroleum
Vertically-integrated dual-porosity and dual-
permeability models for CO2 sequestration in 
fractured reservoirs
Bo Guo*, Karl Bandilla, Yiheng Tao, Michael Celia, 
Princeton University
Gas-liquid-solid Three-phase Simulation on CO2 
Seeping through Marine Sediment
Yuki Kano*, Geological Survey of Japan; Toru 
SATO, The University of Tokyo
Numerical study to estimate the effect of phase 
changes on CO2 leakage
Hariharan Ramachandran*, The University of 
Texas at Austin
2D reactive transport simulations of CO2 flue gas 
containing impurities in a saline aquifer, Heletz, 
Israel
Dorothee Rebscher, Jan Lennard Wolf, Heike 
Ruetters*, Franz May, Federal Institute for 
Geosciences and Natural Resources; Auli 
Niemi, Uppsala Universitet; Jacob Bensabat, 
Environmental and Water Resources Engineering 
Experiments and thermodynamic modelling of CO2 
+ undecane binary mixtures
Yi Zhang, Lulu Wang, Shuyang Liu, Yuan Chi, 
Yongchen Song, Dalian University of Technology
205 |
202 |
203 |
204 |
206 |
207 |
208 |
Effect of in-situ stress alterations on flow through 
and stability of faults and fractures in the cap rock
Andrey Antropov*, NIS; Alexandre Lavrov, SINTEF 
Petroleum Research; Bogdan Orlic, TNO
Modelling ground surface uplift during CO2 
sequestration: the case of In Salah, Algeria
Antonio P. Rinaldi*, ETHZ & Lawrence Berkeley 
National Laboratory; Jonny Rutqvist, Stefan 
Finsterle, Lawrence Berkeley National Laboratory; 
Hui-Hai Liu, Lawrence Berkeley National 
Laboratory &Aramco Research Center
Caprock and surface deformation induced by 
carbon dioxide injection
Chao Li*, Prof Lyesse Laloui, Swiss Federal 
Institute of Technology of Lausanne, EPFL
Experimental investigations into CO2 injection 
associated fracture behaviour in shale caprocks
Tom Lynch*, Hamood Al-Hajri, Quentin Fisher, 
University of Leeds
Impact of CO2-induced geochemical reactions on 
the mechanical integrity of carbonate rocks 
Elli-Maria Charalampidou, Susana  García*, 
Jim Buckman,  Patricia  Córdoba, Helen Lewis, 
Mercedes Maroto-Valer, Heriot-Watt University
Vertical equilibrium flow models with fully coupled 
geomechanics for CO2 storage modelling, using 
precomputed mechanical response functions
Odd Andersen*, SINTEF ICT & University of Bergen; 
Halvor Nilsen, University of Bergen; Sarah Gasda, 
UNI Research, CIPR
Rock mechanical approaches for predicting fault 
behaviour during CO2 injection
Eric Tenthorey*, Geoscience Australia  & CO2CRC; 
David Dewhurst, CSIRO Energy; Thomas Richard, 
Epslog S.A.
Integrated Analysis of Geomechanical Factors for 
Geologic CO2 Storage in the Midwestern United 
States
J.R. Sminchak*, Ola Babarinde, Neeraj Gupta, 
Battelle
Fluid-overpressure driven sediment mobilization 
and its risk for the integrity for CO2 storage sites – 
an analogue modelling approach
Michael Warsitzka*, Nina Kukowski, Friedrich 
Schiller University Jena; Franz May, Federal 
Institute for Geosciences and Natural Resources
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ENVIRONMENTAL IMPACTS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
The effect of oxygen impurities on deep subsurface 
microbial activity at a CCS site
Hayden Morgan*, David Large, University of 
Nottingham; Keith Bateman, Simon Gregory, 
British Geological Survey David  Hanstock, 
Progressive Energy
Natural CH4 gas seeps in the French Alps: 
characteristics, typology and contribution to CH4 
natural emissions to the atmosphere
Frederick Gal*, Wolfram Kloppmann, Eric Proust, 
Gaetan Bentivegna, Pierrick Defossez, BRGM;
Numerical modelling of fish mortality at high 
CO2 concentrations representing acclimation to 
gradually increasing PCO2
Naohiro  Yoshimoto, JGC Corporation; Toru Sato*, 
University of Tokyo; Takashi Kikkawa, Marine 
Ecology Research Institute; Jun Kita, Research 
Institute of Innovative Technology for the Earth 
(RITE)
Research of the impact of elevated CO2 on soil 
microbial diversity
Junjie Ma*, Sha Wang, Xiaoli Zhu, Jinfeng 
Ma, Northwest University;  Lu Xue, Northwest 
University  & Yulin University; Huagui Yu, Chunxia 
Huang, Shaojing Jiang, Research Institute of 
Shanxi Yanchang Petroleum (Group) Co. Ltd.
Controlled release test facility to develop 
environmental monitoring techniques for 
geologically stored CO2 in Korea
Seong-Chun Jun, Jeong-Yong Cheon, Jong-Hwa 
Yi, GeoGreen21 Co. Ltd.; Seong-Taek Yun, Korea 
University
GEOMECHANICS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Potential for fault reactivation due to CO2 injection 
in a semi-closed saline aquifer
Victor Vilarrasa*, Roman Makhnenko, Lyesse 
Laloui, École Polytechnique Fédédale de Lausanne
Undrained triaxial compression tests on artificial 
CO2-hydrate-bearing sand specimens
Hiromasa Iwai*, Nagoya Institute of Technology; 
Yota Konishi, Sayuri Kimoto, Kyoto University
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MODELLING TOOLS AND APPROACHES
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A new full coupling mathematical model between 
wellbore pressure and temperature based on 
the fast explicit finite difference method for CO2 
geological storage projects
Haiqing Wu*, Bing Bai, Xiaochun Li, Mingze Liu, Lei 
Wang, State Key Laboratory of Geomechanics & 
Chinese Academy of Science
3D geological and petrophysical numerical models 
of E6 structure for CO2 storage in the Baltic Sea
Kazbulat Shogenov*, Alla Shogenova, Tallinn 
University of Technology; Edy Forlin, Istituto 
Nazionale di Oceanografia e di Geofisica 
Sperimentale
Convective dissolution analysis of long-term 
storage of acid gas in saline aquifers
Yongzhong Liu*, Bo Yu, Yong Yang, Tian Ding, Xi’an 
Jiaotong University
Geological modelling of Villameriel CO2 storage 
site, Duero Basin, Spain
Alicia Arenillas, Ruxandra Nita*, Manuel Bernat*, 
Jesús García-Crespo*, Ricardo Molinero*, José 
Francisco Mediato, Silvia Cervel, Geological 
Survey of Spain (IGME)
Evaluation of geochemical impacts on caprock’s 
sealing performance
Masao Sorai*, National Institute of Advanced 
Industrial Science and Technology
Analytical approach for modelling of multi well CO2 
injection
Abhishek Joshi, Swathi Gangadharan, Yuri 
Leonenko*, University of Waterloo
Application of invasion percolation simulations to 
predict plume behavior through a heterogeneous 
intermediate-scale sand tank
Luca Trevisan*, Tip Meckel, University of Texas at 
Austin; Tissa Illangasekare, Colorado School of 
Mines
Influence of slip flow at fluid-solid interface upon 
permeability of natural rock
Shiwani Singh*, Fei  Jiang, Takeshi Tsuji, Kyushu 
University
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Injectable contrast agents for enhanced subsurface 
mapping and monitoring
Todd Schaef*, Satish Nune, Christopher  Strickland, 
Ki Wong Jung, Paul Martin, John Loring, B. Pete 
McGrail, Pacific Northwest National Laboratory
GipNet – Baseline environmental data gathering 
and measurement technology validation for 
nearshore marine Carbon Storage
Nick Hoffman*, The CarbonNet Project;  Nick 
Hardman-Mountford, CSIRO Oceans and 
Atmosphere Flagship; Charles Jenkins, CSIRO 
Black Mountain; Peter Rayner, Gary Gibson, Mike 
Sandiford, University of Melbourne
Monitoring after closure:  a case of the horse 
already out of the barn
Susan Hovorka*, The University of Texas at Austin
Detection and understanding of natural CO2 
releases in KwaZulu-Natal, South Africa
Gareth Johnson*, Stuart Gilfillan, Stuart Haszeldine, 
University of Edinburgh; Nigel Hicks, Portia 
Munyangane, Kate Robey, Ina Saunders, Council 
for Geoscience; Clare Bond, University of Aberdeen; 
David Jones, Bob Lister, Jonathan Pearce, British 
Geological Survey; Yannick Kremer, Zoe Shipton, 
University of Strathclyde; Thulani Maupa, South 
Africa Centre for Carbon Capture and Storage; Mzi 
Nkwane, University of KwaZulu-Natal
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Optimised, budget-constrained monitoring well 
placement using DREAM
Catherine Yonkofski*, Casie Davidson, Luke 
Rodriguez, Ellen Porter, Christopher Brown, Pacific 
Northwest National Laboratory
A new technique for monitoring the atmosphere 
above onshore carbon storage projects that can 
estimate the locations and mass emission rates 
of detected sources
Bill Hirst*, David Randell, Matthew Jones, Philip 
Jonathan, Benjamin King, Shell Global Solutions 
International BV
CO2 leakage detection technology - Industry needs, 
government regulations, and sensor performance
Ann E. A.  Blomberg, NGI & University of Oslo; 
Ivar-Kristian Waarum*, Espen Eek, Per Sparrevik, 
Joonsang Park, Gerard Cornelissen, Mike 
Carpenter, Delphine Laborde, Jock Brown, Torleiv 
S.  Grimsrud, DNV GL
Fluid distribution effect on P-wave velocity of CO2/
brine saturated rocks: a comparison study and 
implications for CO2 storage monitoring using 
seismic method
Yi Zhang*, Osamu Nishizawa, Hyuck Park*, Ziqiu 
Xue*, Research Institute of Innovative Technology 
for the Earth (RITE)
Using Bayes’ theorem as the fundament to quantify 
and reduce uncertainties in when monitoring the 
varying marine environment for indications of a 
leak
Guttorm Alendal*, University of Bergen; Jeremy 
Blackford, Plymouth Marine Laboratory;  Baixin 
Chen, Heriot-Watt University; Helge Avlesen, 
Abdirahman Omar, Uni Research
Integration results of soil CO2 flux and subsurface 
gases in the Ressacada Pilot site, Southern Brazil
Graduate Flávio Goudinho*, Pontifical Catholic 
University of Rio Grande Do Sul – PUCRS
CO2MOVE Project: the new Brazilian Field Lab fully 
dedicated to CO2 MMV experiments
Graduate Flávio Goudinho*, Pontifical Catholic 
University of Rio Grande Do Sul – PUCRS
Framing monitoring needs to detect leakage from 
wells to the overburden
Susan Carroll*, Kayyum Mansoor, Yunwei Sun, 
Lawrence Livermore National Laboratory
MONITORING TECHNOLOGIES AND TECHNIQUES
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MONITORING: GEOCHEMICAL METHODS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Assessment of Geochemical Markers in Shale-CO2 
Experiments at Core Scale
Abiola Olabode*, Mileva Radonjic, Louisiana State 
University
Deep aquifer sampling and the use of ball check-
valves systems
Frederick Gal*, Julie Lions, BRGM; Solenne Grellier, 
Veolia Recherche et Innovation; Patrice Squarcioni, 
Jerome Barriere, Hydroinvest
Vertical hydrochemical stratification of groundwater 
in a monitoring well: implication for groundwater 
monitoring on CO2 leakage in geologic storage sites
Yon-Gyung Ryuh*, Hyun-Kwon Do, Kyoung-Ho Kim, 
Seong-Taek Yun, Korea University
226 |
227 |
228 |
229 |
Investigating the influence of mineral dissolution 
and precipitation on oxygen isotope ratio (δ18O) 
of CO2-rich groundwater in Daylesford, South East 
Australia
Ruta Karolyte*, Gareth Johnson, Stuart Gilfillan, 
Sascha Serno, University of Edinburgh
Hydrochemical and isotopic characteristics of 
CO2 rich groundwater in Gyeongsang sedimentary 
basin, South Korea: A natural analogue study on 
potential leakage of geologically stored CO2
Hyun-Kwon Do*, Kyoung-Ho Kim, Seong-Taek Yun, 
Korea University
MONITORING: GEOPHYSICAL METHODS 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
2.5D inversion and joint interpretation of CSEM 
data at Sleipner CO2 storage
Joonsang Park*, NGI
Monitoring CO2 injection at the Tomakomai field 
using high-sensitivity continuous gravimetry
Mituhiko Sugihara*, Yuji Nishi, Kazunari Nawa, 
Tsuneo Ishido, Geological Survey of Japan, AIST; 
Hiroshi Ikeda, University of Tsukuba
Low cost containment monitoring with distributed 
acoustic sensing: feasibility studies for the 
Peterhead CCS Project
Marcella Dean*, Samantha  Grandi, Shell Global 
Solutions International; Owain Tucker, Shell 
Global Solutions United Kingdom
Gravimetric monitoring of confined and unconfined 
geological CO2 reservoirs
Hojjat Kabirzadeh*, Michael  G. Sideris, Jeong  W. 
Kim, University of Calgary;  Young  J. Shin, Korean 
Institute of Geoscience and Mineral Resources
Seismic characterisation of the Decatur, Illinois 
(USA) Carbon capture and storage site
Dennise Templeton*, Eric Matzel, Christina 
Morency, Joshua White, Lawrence Livermore 
National Laboratory
Uncertainty quantification in waveform-based 
imaging methods - a Sleipner CO2 monitoring 
study
Peder Eliasson*, Dr. Anouar Romdhane, Dr. 
Michael Jordan, SINTEF Petroleum Research; 
Manuel Amaya, SINTEF Petroleum Research & 
NTNU
Hydrologic and elastic properties of CO2 injected 
rock at various reservoir conditions: Insights into 
quantitative monitoring of injected CO2
Takeshi Tsuji*, Tatsunori Ikeda, Fei Jiang, Kyushu 
University
Geophysical methods for  CCS technology
Sunjay Sunjay*, Geophysics,BHU
The first post-injection quantification of the CO2 
plume at the Ketzin pilot site (Germany)
Alexandra Ivanova, Thomas Kempka, Jan 
Henninges, Stefan Lüth, GFZ Potsdam; Fei Huang, 
Uppsala University
Imaging constraints using applications of optimal 
AVO to CO2 storage monitoring
Amir Ghaderi, Bastien Dupuy, SINTEF Petroleum 
Research
Robust subsurface monitoring using a continuous 
and controlled seismic source
Tatsunori Ikeda*, Takeshi Tsuji, WPI-I2CNER, 
Kyushu University
MONITORING: PRESSURE METHODS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pressure monitoring to detect fault rupture due to 
CO2 injection
Elizabeth Keating, Rajesh Pawar, Los Alamos 
National Laboratory; David  Dempsey, University 
of Auckland
NOVEL STORAGE CONCEPTS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Reactive transport modelling of dissolved CO2 
injection in a geothermal doublet. Application to 
the CO2-DISSOLVED concept
Christelle Castillo*, Nicolas Marty, Virginie Hamm, 
Christophe Kervévan, Dominique Thiéry, Louis de 
Lary, Jean-Charles Manceau, BRGM
Applying response surface methodology to 
design CO2 storage system with water production 
considering efficient pump energy use
Yuko Kawata*, Japan Oil Engineering Co.,ltd.; 
Hiroyuki Azuma, Masato Takagi, Research Institute 
of Innovative Technology for the Earth
An Experimental Study on the Influence of CO2 
containing N2 on CO2 sequestration by X-ray CT 
scanning
Bohao Wu*, Lanlan Jiang, Yu Liu, PhD Mingjun 
Yang, Pengfei Lv, Dayong Wang, Yongchen Song, 
Dalian University of Technology
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Reducing CO2 flow using foam and gel-foam
Guillaume Batôt, Marc Fleury, Lahcen Nabzar, IFP 
Energies Nouvelles
273 |
274 |
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263 |
264 |
271 |
280 |
CO2 Storage as dispersed trapping in proximal 
areas of the Pearl River Mouth Basin offshore 
Guangdong, China
Niklas Heinemann*, Stuart Haszeldine, Yutong 
Shu, Mark Wilkinson, University of Edinburgh
Pilot-scale CO2 sequestration test site in the 
Sulcis basin (SW Sardinia): preliminary site 
characterisation and research programme
Alberto Plaisant, Enrico Maggio, Alberto Pettinau*, 
Sotacarbo S.pA
CO2 saturation prediction by using well logging 
data during CO2-EOR and sequestration
Xiaoli Zhang*, Jinfeng Ma, Bowei Yu, Northwest 
University;  Qiao Feng, Shandong University of 
Science and Technology;  Xiangzeng Wang, Lixia 
Zhang, Shaanxi Yanchang Petroleum Co. Ltd.
Seismotectonic characterization of southern 
Israel: Implications for CO2 sequestration options 
in the Jurassic saline aquifer
Rani Calvo*, Amos Salamon, Geological Survey of 
Israel
Shallow geology of the CO2CRC Otway Site: 
Evidence for previously undetected neotectonic 
features
Adam Bailey, Geoscience Australia;  Roman 
Pevzner, Milovan Urosevic, Curtin University & 
CO2CRC; Dimtry Popik, Curtin University; Andrew 
Feitz*, Geoscience Australia & CO2CRC
Movement of reducing fluids in low permeability 
rocks during progressive structural deformation – 
Modelling CO2 migration in the Carmel Formation, 
USA
Anja Sundal*, Rohaldin Miri, Ivar  Midtkandal, 
Valentin Zuchuat, Per Aagaard, Alvar Braathen, 
University of Oslo; Helge Hellevang, Jan Tveranger, 
University of Bergen
Development of an index value of suitable layers 
for CO2 storage based on the attribute analysis 
from conventional geophysical loggings 
Hiroyuki Azuma*, Masato Takagi, Research 
Institute of Innovative Technology for the Earth; 
Chisato Konishi,  Oyo Corporation
Evaluation of the CO2 storage potential of the 
Norwegian Continental Shelf: Online data 
repository
Andreas Bjørnestad*, Norwegian Petroleum 
Directorate
288 |
289 |
Assessment of CO2 health risk in indoor air following 
a leakage reaching unsaturated zone: results from 
the first representative scale experiment
Thomas Le Guenan*, Annick Loschetter, Louis  De 
Lary, Hossein Davarzani,  Olivier Bouc, Jacques 
Deparis, BRGM; Fidel Grandia, AMPHOS 21; 
Emilie Powaga, Bernard Collignan, CSTB; Manuel 
Marcoux, IMFT
The Aliso Canyon methane well leakage as 
an analogue for worst case CO2 leakage and 
quantification of acceptable storage loss
Erik Lindeberg*, Per Bergmo, Malin Torsæter, Alv-
Arne Grimstad, SINTEF Petroleum Research
Sub-surface Risk Assessment for the Endurance 
CO2 Store of the  White Rose Project, UK
Richard Metcalfe*, Kate Thatcher, George Towler, 
Alan Paulley, Quintessa Limited; Jeremy Eng, 
National Grid Carbon Limited
Study of density driven convection in a Hele-Shaw 
cell with application to the carbon sequestration 
in aquifers
Agival Lu*, Yu Liu, Lanlan Jiang, Dalian University 
of Technology
A tiered probabilistic methodology to generate risk 
maps in carbon capture and storage
Erica Siirila-Woodburn*, Abdullah Cihan, Jens 
Birkholzer, Lawrence Berkeley National Laboratory
Probabilistic Risk assessment of geological carbon 
sequestration in a CO2-EOR field 
Feng Pan, Wei  Jia, Brian  McPherson, Nathan 
Moodie, Richard  Esser, The University of Utah; 
Zhenxue Dai, Hari Viswanathan, Los Alamos 
National Laboratory; William Ampomah, New 
Mexico Tech; Si-Yong Lee, Schlumberger Carbon 
Services
Application of China’s CCUS environmental risk 
assessment technical guidelines (exposure draft) 
to the Shenhua CCS Project
Qi Li, Guizhen Liu, Xiaochun Li, Chinese Academy 
of Sciences; Lan-Cui Liu, Dong Cao, Zhansheng 
Zhang, Bofeng Cai, Chinese Academy of 
Environmental Planning
RISK ASSESSMENT AND MANAGEMENT
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Modelling of Gas exsolution for CO2/brine surface 
dissolution Strategy
Yun Wu, Larry Lake, The University of Texas at 
Austin; Steven Bryant, University of Clagary
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262 |
The use of polymer-gel remediation for CO2 
leakage through faults and fractures in the 
caprock
Mojgan Hadi Mosleh*, Rajesh Govindan, Ji-Quan 
Shi, Sevket Durucan, Anna Korre, Imperial College 
London
Assessment of the effectiveness of corrective 
measures for CO2 storage risk mitigation and 
remediation
Anna Korre*, Rajesh Govindan, Sevket Durucan, 
Imperial College London;  Logan Brunner, Filip 
Neele, Netherlands Organisation for Applied 
Scientific Research TNO
Remediation of CO2 leakage by solid reactants
Laura Wasch, Jens Wollenweber, Filip Neele*, 
TNO; Marc Fleury, IFPEN
Accelerating dissolution of CO2 in brine by 
enhancing convective mixing as a potential 
remediation option
Lies Peters, Joris Salari, Filip Neele*, TNO
Chemical reactive barrier formation as a leakage 
mitigation technology
Cesar Castaneda-Herrera*, Jay Black, Geoff 
Stevens, Ralf  Haese, Peter Cook Center, 
University of Melbourne & CO2CRC
Diversion of CO2 to nearby reservoir compartments 
for remediation of unwanted CO2 migration
D. Loeve*, E. Peters, M.P.D. Pluymaekers, F. 
Jedari-Eyvazi, F.  Neele, B.  Orlic, TNO
Understanding well load-up behaviour in CO2 wells 
during CO2 back-production field test at the Ketzin 
pilot site, Germany – Turner criterion revisited
Axel Liebscher, Bernd Wiese, Fabian Möller, 
German Research Centre for Geosciences; 
Andreas Bannach, ESK
MiReCOL: Remediation of shallow leakage from a 
CO2 storage site
Mark Wilkinson, Katriona Edlmann, University of 
Edinburgh;  Ivana Demic, NIS j.s.c ; Anna Korre, 
Imperial College
REMEDIATION AND CONTINGENCY PLANNING
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Fracture conductivity modelling in experimental 
shale rock interactions with aqueous CO2
Abiola Olabode*, Mileva Radonjic, Louisiana 
State University
Pore space quantification of sedimentary rocks 
before-after SC CO2 interaction by Optical Image 
Analysis
E. Berrezueta, B. Ordoñez-Casado, Instituto 
Geológico y Minero de España; M.J. Domínguez-
Cuesta, Universidad de Oviedo; C. Medina and R. 
Molinero, Indiana Geological Survey
Three-dimensional reconstruction of the 
geological structure of Caspe (Spain) for 
evaluation as potential CO2 storage
Jose F. Mediato, Jesus García-Crespo, Ricardo 
Molinero*, Jose Luis García-Lobon, Emilio Pueyo, 
Geological Survey of Spain (IGME);  Esther 
Izquierdo, University of Zaragoza Concepción 
Ayala, Geological Survey of Spain (IGME). Now 
visiting at ICTJA-CSIC
Influence of rock wettability on CO2 migration and 
storage capacity in deep saline aquifers
Emad Al-Khdheewi*, Stephanie Vialle, Ahmed 
Barifcani, Mohammad Sarmadivaleh, Dr. Stefan 
Iglauer, Curtin University
Evaluation and selection of CO2-EOR favourable 
area based on flow-units analysis
Bowei Yu*, Xiaoli Zhang, Meixin Du, Dan Luo, 
Yajun Li, Xiaolong Zhang, Northwest University; 
Xi Zheng, Northwest Branch of Petrochina 
Research Institute of Petroleum Exploration 
and Development;  Yuanzi Yan, Shaanxi Energy 
Institute Licong Huang, Beijing Jiaotong University
Prediction of sandstone reservoir composition, 
porosity and their variations by using well logging 
data in the process of CO2-EOR and sequestration
Qiao Feng, Shandong University of Science and 
Technology; Xiaoli Zhang*, Jinfeng Ma, Bowei 
Yu, Northwest University; Xiangzeng Wang, 
Lixia Zhang, Ruimin Gao, Xisen Zhao, Shaanxi 
Yanchang Petroleum 
New investigation of old well-logs and core 
samples in a natural CO2 occurrence
Ágnes Szamosfalvi*, László Zilahi-Sebess, Zoltán 
Szalai, György Falus, Geological and Geophysical 
Institute of Hungary; Csilla Király, Eötvös 
University; Anita Jobbik, University of Miskolc
SITE CHARACTERISATION AND SELECTION
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Geologic carbon storage capacity estimation using 
enhanced analytical simulation tool (EASiTool)
Seyyed Abolfazl Hosseini*, Reza Ganjdanesh, The 
University of Texas at Austin
Assesment of CO2-EOR and storage capacity in 
South Sumatera and West Java Basins
Oki Hedriana Herry*, Sugiharjo , Usman Pasarai, 
Research and Development Center for Oil & Gas, 
Indonesia.
Sensitivity analysis of the dynamic CO2 storage 
capacity estimate for the Bunter Sandstone in the 
UK Southern North Sea
Simeon Agada*, Clea Kolster, Niall MacDowell, 
Samuel Krevor, Imperial College London; Gareth 
Williams, Hayley Vosper, British Geological Survey
Current status of global storage resources and 
readiness to support wide scale CCS deployment
Christopher Consoli*, Neil Wildgust, Benjamin 
Court, Global CCS Institute
Offshore CO2 storage resource assessment of the 
Northern Gulf of Mexico (TX-LA)
Tip Meckel*, Ramon Trevino, Gulf Coast Carbon 
Center - BEG, UT-Austin
Assessing the utility of high-level CO2 storage and 
utilisation resource estimates for CCS system 
modelling
Shiyan Wan*, Arezoo Ardekani,University of Notre 
Dame & Purdue University; Kevin Ellett, Indiana 
University
Mid-Atlantic U.S. offshore carbon storage resource 
assessment
Lydia Cumming*, Neeraj Gupta, Battelle; 
Kenneth Miller, Christopher Lombardi, Rutgers 
University; David Goldberg, Lamont-Doherty Earth 
Observatory; Uri ten Brink, United States Geological 
Survey; Daniel Schrag, Harvard University; Peter 
McLaughlin, Delaware Geological Survey, David 
Andreasen, Maryland Geological Survey, Kristin 
Carter, Pennsylvania Geological Survey
Evaluation of barriers to national CO2 geological 
storage assessments
Ceri Jayne Vincent*, Michelle Sarah Bentham, 
Karen Louise Kirk, Jonathan Mark Pearce, British 
Geological Survey; Maxine Akhurst, British 
Geological Survey
Preliminary Understanding CO2 Sequestration and 
Enhanced Coalbed Methane Recovery in Raniganj 
Coalfield of India by Reservoir Simulation
Saumitra Das, great Eastern Energy Corporation; 
Pratik Dutta, Indian Institute of Engineering 
Science and Technology
Geological Modelling and Reservoir Simulation 
supporting CO2 storage in a Deep Saline Formation, 
Shengbei Injection Site, Ordos Basin, China
Minh Nguyen, Ye Zhang, University of Wyoming; 
Philip Stauffer299 |
300 |
301 |
302 |
303 |
297 |
298 |
304 |
312 |
320 |
319 |
Three-dimensional finger structure of natural 
convection in homogenous and heterogeneous 
porous medium
Lei Wang*, Yuji Nakanishi, Akimitsu Hyodo, 
Professor Tetsuya Suekane, Tokyo Institute of 
Technology
CO2-brine-rock interaction: reactivity experiments 
in the presence and absence of impurities and 
implications on reservoir quality 
Mohammed D. Aminu*, Vasilije Manovic, Cranfield 
University 
Acceleration of dissolution trapping by low saline 
WAG injection
R Vivek*, G Suresh Kumar, P Sivasankar, Indian 
Institute of Technology Madras
Experimental evaluation of injection pressure and 
flow rate effects on geological CO2 sequestration 
using MRI
Yongchen Song, Ying Teng, Lanlan  Jiang, Yu 
Liu, Pengfei Lv, Agival Lu*, Dalian University of 
Technology
Improved understanding of the trapping 
mechanism in a history matching process  at the 
Nagaoka pilot scale CO2 injection site, Japan
Saeko Mito*, Ziqiu Xue, Research Institute of 
Innovative Technology for the Earth (RITE)
Experimental analysis of clay mixtures as cap 
rock analogues in sc. CO2 saturated aqueous 
environment
Eszter Sendula*, Mariann Páles, Csilla Király, 
Csaba Szabó, Eötvös University; Barbara Péter-
Szabó, Edit Székely, Budapest University of 
Technology and Economics; István Kovács, Beatrix 
Udvardi, Péter Kónya, György Falus*, Geological 
and Geophysical Institute of Hungary
Experimental study of two-phase fluid flow in the 
porous sandstone by P-wave velocity and electrical 
impedance measurement
Keigo Kitamura*, Masamich Nishihara, Kyushu 
University Hiroyuki Honda, Shinnosuke Takaki, 
Yasuhiro Mitanni, Kyushu University; Kenneth 
Christensen, University of Notre Dame
Effect of limestone and buffer solution in the 
aqueous speciation and pH of brines for CO2 
sequestration
Susana Garcia*, Patricia Cordoba, Leila Cherqaoui, 
Mercedes Maroto-Valer, Heriot-Watt University
Probabilistic evaluation and sensitivity analysis 
of geologic carbon dioxide storage capacities of 
target geologic formations in the Janggi Basin, 
Korea
Jai-Yong Park*, Yong Il Lee, Seoul National 
University; Sungho Lee, Seoul National University 
& Geotech Consultant, Ltd; Jun-Mo Kim, Minkyung 
Jang, Jung-Hwi Kihm, Jungwon University
Modelling CO2 storage capacity for a 
compartmentalized carbonate reservoir: a case 
study of a Bemis-Shutts Field in Central Kansas
Yevhen Holubnyak*, Jason  Rush, Mina FazelAlavi, 
Willard Watney, Kansas Geological Survey
Dissolved CO2 storage in geological formations 
with low pressure, low risk and large capacities
Michael Kühn*, GFZ German Research Centre for 
Geosciences & University of Potsdam; Thomas 
Kempka, Marco De Lucia, GFZ German Research 
Centre for Geosciences; Magdalena Scheck-
Wenderoth, GFZ German Research Centre for 
Geosciences & RWTH Aachen
A statistical learning approach to model 
the uncertainties in reservoir quality for the 
assessment of CO2 storage performance in the 
Lower Permian Rotliegend Group in the Mid North 
Sea High Area   
Rajesh Govindan*, Nasim Elahi, Anna Korre, 
Sevket Durucan, Imperial College London; David 
Hanstock, Progressive Energy Ltd
Comparing methods for the estimation of CO2 
storage capacity in saline aquifers in Germany: 
regional aquifer based vs. structural trap based 
assessments
Stefan Knopf*, Franz May, Bundesanstalt für 
Geowissenschaften und Rohstoffe 
Assessing CO2 Storage Capacity of a steeply 
dipping, fault bounded aquifer and effect of 
impurity in CO2 streams
Yong-Chan Park*, Young-Jae Shinn, HiKweon Lee, 
Byung-Young Choi, KIGAM
Storage potentials in the deeper subsurface of the 
central German North Sea
Frithjof Bense*, Fabian Jähne-Klingberg, Federal 
Institute for Geosciences and Natural Resources 
(BGR)
STORAGE CAPACITIES
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STORAGE RESERVOIR ENGINEERING
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Pressure control for managing and optimizing 
adjacent subsurface operations in large scale CCS 
Carsten M. Nielsen*, Geological Survey of Denmark 
and Greenland (GEUS); Alv-Arne Grimstad, Robert 
Drysdale, SINTEF Petroleum Research
Cycling flexibility of CO2 injection wells
Thomas Spitz*, Francisco Ascui, Hannah Chalmers, 
Mathieu Lucquiaud, University of Edinburgh
Managing geologic CO2 storage with pre-injection 
brine production in tandem reservoirs
Thomas A. Buscheck*, Joshua A. White, Yunwei 
Sun, Earth Scientist Yue Hao, William L. Bourcier, 
Susan A. Carroll, Roger D. Aines, Lawrence 
Livermore National Laboratory; Jeffrey M. Bielicki, 
The Ohio State University
Estimating capillary pressures in sandstones 
using microCT
Jaques de Chalendar, Charlotte Garing, Sally 
Benson, Stanford University; Marco Voltolini, 
Jonathan Ajo-Franklin, Lawrence Berkeley National 
Laboratory
Experimental mutual solubilities of CO2 and H2O in 
pure water and NaCl solutions
Marie-Camille Caumon*, Jérôme Sterpenich, 
Aurélien Randi, Jacques Pironon, GeoRessources 
lab., Université De Lorraine, CNRS, CREGU
The Role of Water Flow and Dispersion in the 
Dissolution of CO2 in Deep Saline Aquifers
Itamar Michel-Meyer*, Uri Shavit, Civil and 
Environmental Engineering, Technion; Ravid 
Rosenzweig, Geological Survey of Israel
TRAPPING MECHANISMS
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Geo- and hydrochemical variations induced 
during CO2 HTHP - autoclave experiments under 
highly saline conditions
Steven Henkel, Dieter Pudlo, Reinhard Gaupp, 
Friedrich Schiller University Jena; Sabine 
Schatzmann, Daniel Albrecht, Leonhard Ganzer, 
Clausthal University of Technology
Assessment of low probability material impacts
Susan Hovorka, The University of Texas at Austin
Model-based assessment of the site-specific 
cost of monitoring
Behnaz Bolhassani, Susan Hovorka, Seyyed 
Hosseini, Jacob Anderson, Changbing Yang, 
Michael Young, The University of Texas at Austin
POSTER SESSION DETAILS POSTER SESSION DETAILS
= PRESENTED IN POSTER Session A  |  WEDNESDAY 16TH NOVEMBER|  14.00 - 16.00 14.00 - 16.00  |  THURSDAY 17TH NOVEMBER |  PRESENTED IN POSTER SESSION B = 
Microreactors to measure solubilities in the CO2-
H2O-NaCl system
Marie-Camille Caumon*, Jean Dubessy, Pascal 
Robert,  Boubaker Benaissa, GeoRessources lab., 
Université De Lorraine, CNRS, CREGU
Investigating the influence of geological 
heterogeneity on capillary trapping of buoyant 
CO2 using transmitted-light flow visualization 
experiments
Prasanna Ganesan Krishnamurthy*, Luca Trevisan, 
Tip Meckel, The University of Texas at Austin & 
Center for Frontiers of Subsurface Energy Security
Residual trapping of supercritical CO2: direct pore-
scale observation using a low cost pressure cell for 
micro computer tomography 
Maxim Lebedev*, Curtin University & CO2CRC; 
Stefan Iglauer, Curtin University
The effect of water flushing on CO2 concentration 
around injection well as identified through 
laboratory study 
Lanlan Jiang*, Ziqiu Xue, Hyuck Park, Yongchen 
Song, Research Institute of Innovative Technology 
for the Earth
Experimental verification of CO2 dissolution rate 
due to diffusion induced convection
Hassan Karimaie*, NTNU; Erik Lindeberg, SINTEF
Residual CO2 trapping at different thermos-physical 
conditions
Taufiq Rahman*, Maxim  Lebedev, Ahmed  Barifcani, 
Stefan Iglauer, Curtin University
The influence of heterogeneity in wettability and 
porosity in CO2 geological sequestration: a pore-
scale study
Pengfei Lv, Yongchen Song, Lanlan Jiang, Yu Liu*, 
Bohao Wu, Ying Teng, Guohuan Lu, Dalian University 
of Technology
Trapping mechanisms in field scale: Results from 
Nagaoka geologic CO2 storage site
Takhiro Nakajima*, Ziqiu Xue, RITE
Numerical modelling of the Aquistore CO2 storage 
project
Tao Jiang, Lawrence Pekot, Lu Jin, Wesley Peck, 
Charles Gorecki, University of North Dakota Energy 
& Environmental Research Center; Kyle Worth, 
Petroleum Technology Research Centre
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Corrosion fatigue of 1.4542 exposed to a laboratory 
saline aquifer CCS-environment
Anja Pfennig*, Andre Gröber, University of Applied 
Sciences Berlin; Marcus Wolf, Axel Kranxmann, 
Thomas Böllinghaus, BAM, Federal Institute of 
Materials Research and Testing
Porosity changes in mud-affected rock and cement 
upon reaction with CO2
Ragnhild Skorpa*, Jelena  Todorovic, Malin 
Torsæter, SINTEF Petroleum Research
Influence of phase behaviour in the well design of 
CO2 injector wells
Luis Acevedo*, Shell UK Ltd; Ajay Chopra, Arc Well 
Engineering Ltd
Assessment of thermal stress on well integrity as a 
function of size and failure strength 
Pratanu Roy*, Stuart D. C. Walsh, Joseph P. Morris, 
Jaisree K. Iyer, Yue Hao, Susan Carroll, Lawrence 
Livermore National Laboratory; Jelena  Todorovic, 
Kamila Gawel, Malin Torsater, SINTEF Petroleum 
Research Laboratory
A simplified coupled model to quantify the role of 
chemistry and mechanics on sealing of large scale 
cement fractures exposed to CO2-rich brine
Jaisree Iyer*, Stuart Walsh, Yue Hao, Pratanu Roy, 
Joseph Morris, Susan  Carroll, Lawrence Livermore 
National Laboratory
Estimating the leakage along wells during geologic 
CO2 storage: Application of the Well Leakage 
Assessment Tool to a Hypothetical Storage 
Scenario in Natrona County, Wyoming
Brenna Doherty, Veronika  Vasylkivska, Nicolas 
Huerta*, Robert Dilmore, U.S. Department of 
Energy, NETL
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Self-sealing of wellbore cement under the CO2 
batch experiment using well composite sample
Saeko Mito-Adachi*, Kazuhiko  Nakano, Ziqiu  Xue, 
Research Institute of Innovative Technology for the 
Earth
Closing of micro cavities in well cement upon CO2-
brine exposure
Elvia Anabela Chavez Panduro*, Dag Werner 
Breiby, NTNU; Malin Torsæter, Kamila Gawel, 
SINTEF Petroleum Research; Ruben Bjørge, SINTEF 
Materials and Chemistry; Claus Kjøller, Peter 
Frykman, Geological Survey of Greenland and 
Denmark (GEUS)
Synchrotron study of cement hydration near a wall: 
implications for well integrity at CO2 storage sites
Elvia Anabela Chavez Panduro*, Dag Werner Breiby, 
NTNU; Alexander Lavrov, Malin  Torsæter, SINTEF 
Petroleum Research
Lost circulation in primary well cementing
Alexandre Lavrov*, SINTEF Petroleum Research
Experimental and modelling study of welfare 
integrity for CO2 geological storage
Montserrat Recasens*, Susana Garcia*, Eric 
Mackay*, Mercedes Maroto-Valer*, Heriot Watt 
University
Understanding CO2-brine-wellbore cement-rock 
interactions for CO2 storage integrity
Qi Liu, Mercedes Maroto-Valer*, Mojgan Hadi, 
Heriot-Watt University; Mosleh, Anna  Korre, Sevket 
Durucan, Imperial College London
Large rock mass experimentation @ Mont 
Terri Underground Research Laboratory – CO2 
containment assurance experiments
Harvey Goodman*, Chevron Energy Technology 
Company
Unusual corrosion behaviour of X5CrNiCuNb16-4 
exposed to a laboratory saline aquifer CCS-
environment at 60°C and high pressure
Anja Pfennig*, Helmut Wolthusen, Andre Gröber, 
University of Applied Sciences Berlin; Axel 
Kranzmann, BAM, Federal Institute of Materials 
Research and Testing
WELLBORE INTEGRITY
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Investigation of corrosion fatigue of duplex steel 
X2CrNiMoN22-5-3 exposed to a geothermal 
environment under different electrochemical 
conditions and load types
Marcus Wolf, Roman Afanasiev, Thomas 
Boellinghaus, BAM, Federal Institute of 
Materials Research and Testing; Anja Pfennig, 
University of Applied Sciences Berlin
Developments in other 
Storage Options for CO2
COAL BEDS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Recent advances in coal seam sequestration 
research in India - highlighting multiphase CO2 
flow for deep seam sequestration
Vikram Vishal*, IIT Bombay
Regional- to reservoir-scale evaluation of CO2 
storage resource estimates of coal seams
Qian Zhang*, Kevin Ellett, John Rupp, Maria 
Mastalerz, Indiana University; Ozgen Karacan, 
NIOSH, Office of Mine Safety and Health 
Research
Enhanced gas recovery and CO2 storage in coal 
bed methane reservoirs with N2 co-injection
George Koperna*, Anne Oudinot, David 
Riestenberg, Advanced Resources International, 
Inc.
MINERALISATION
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Modelling continuous process for precipitated 
calcium carbonate production from oil shale ash
Kadriann Tamm*, Mai Uibu, Juha Kallas, 
Rein Kuusik, Tallinn Unversity of Technology, 
Laboratory of Inorganic Materials
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U. S. DOE Regional Carbon Sequestration 
Partnership Initiative: New insights and lessons 
learned
Traci Rodosta*, William Aljoe, Grant Bromhal, 
National Energy Technology; Darin Damiani, U. S. 
Department of Energy
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OCEAN STORAGE
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Study on dissolution process of liquid CO2 into 
water under high pressure condition for CCS
Xiao Ma*, Yutaka Abe, Akiko Kaneko, University 
of Tsukuba; Shuhei Fujimoto, Chikahisa 
Murakami, National Maritime Research 
Institute, Japan
Potential for very deep ocean storage of liquid 
carbon dioxide without ocean acidification - a 
discussion paper
Steve Goldthorpe*, Steve Goldthorpe Energy 
Analyst Ltd
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Demonstration Projects and 
Major International CCS 
Research Developments and 
Demonstration Programs
DEVELOPMENTS OF BEST PRACTICE GUIDELINES
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Study of N2 injection as a mean to improve 
storage safety
Dan Bossie-Codreanu*, Marc Fleury, IFP 
Energies Nouvelles; Bernd Wiese, Deutsches 
Geoforschungszentrum 
Remediation processes using a dimensionless 
classification of potential storage sites
Dan Bossie-Codreanu*, IFPEN
EXPERIENCES AND ACHIEVEMENTS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
European Energy Program for Recovery Carbon 
Capture and Storage (CCS) Demonstration Projects 
– Progress and Lessons Learned
Zoe Kapetaki*, Jelena  Simjanovic, Global CCS 
Institute; Tom Mikunda, TNO;  Jens Hetland, 
SINTEF Energy Research
Regulatory uncertainty and its effects on 
monitoring activities of a major demonstration 
project: The Illinois Basin – Decatur Project case
Randy Locke*, Sallie Greenberg, Hongbo Shao, 
Illinois State Geological Survey; Phil Jagucki, Hekla 
Environmental
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World Bank CCS Program activities in Botswana – 
Results and Lessons Learned
World Bank CCS Program activities in South Africa 
– Results, Lessons Learned, and Next Steps
Brendan Beck*, Natalia  Kulichenko-Lotz, World 
bank
CO2 storage in depleted or depleting oil and gas 
fields: What can we learn from existing projects?
Sarah Hannis*, Andy Chadwick, Karen Kirk, 
Jonathan Pearce, British Geological Survey; Jiemin 
Lu, Susan Hovorka, Katherine Romanak, Gulf Coast 
Carbon Centre
The evolution of European CCS policy
Matthew Billson*, University of Sheffield
Changes in formation water composition during 
water storage at surface and post re-injection
Hong Phuc Vu*, Jay  Black, Professor Ralf Haese, 
University of Melbourne & CO2CRC
Highlights and main findings from the 8 year 
SOLVit R&D programme – Bringing solvents and 
technology from laboratory to industry
Jacob Knudsen, Oscar  Graff, Aker Solutions; Ole 
Wærnes, SINTEF Chemistry and Materials Hallvard 
Svendsen, NTNU
Interpretation of above zone and storage zone 
pressure responses to carbon dioxide injection in 
the 2016 CO2CRC field test
Tara LaForce, Jonathan Ennis-King, Lincoln 
Paterson, Tess Dance,  Charles Jenkins, CO2CRC & 
Yildiray Cinar, CO2CRC & UNSW
What have we learned about CO2 leakage from field 
injection tests?
Jennifer Roberts, University of Strathclyde; Linda 
Stalker, National Geosequestration Laboratory.
PILOT PROJECTS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Estimation of geological data using assisted 
history matching in the pilot-scale CO2 injection 
site, Iwanohara, Japan
Kei Tanaka*, Takashi Goda, Kozo Sato, The 
University of Tokyo
Ketzin CO2 storage pilot site: Study of materials 
retrieved during well abandonment operation
Kamila Gawel*, Jelena Todorovic, Nils Opedal, 
SINTEF Petroleum Research; Habil Axel Liebshcer, 
Bernd Wiese, GFZ, German Research Centre for 
Geosciences
Jingbian CCS Project in China: 2015 update
Jinfeng Ma*, Xiaoli Zhang, Zhenliang Wang, Yinmao 
Wei, Dr Junjie Ma, Shaojing Jiang, Northwest 
University; Xiangzeng Wang, Ruimin Gao, Xisen 
Zhao, Chunxia Huang, Lin Li, Huagui Yu, Hong 
Wang, Shaanxi Yanchang Petroleum Co. Ltd.
Learnings from CO2CRC Capture Pilot Plants 
testing – assessing technology development
Paul Webley, CO2CRC Ltd,The University of 
Melbourne & The Peter Cook Center for Carbon 
Capture and Storage; Abdul Qader*, CO2CRC 
Ltd, Geoff Stevens, Kentish, Colin Scholes, The 
University of Melbourne & The Peter Cook Center 
for Carbon Capture and Storage, Barry Hooper, 
UNO Technology Pty Ltd; Dianne Wiley, The 
University of Sydney &  University of New South 
Wales Australia Sandra Vicki Chen, University of 
New South Wales Australia
Well-based monitoring schemes for the South 
West Hub Project, Western Australia
Ludovic Ricard, Karsten Michael*, Steve Whittaker, 
CSIRO Energy Allison Hortle, Linda Stalker, Brett 
Harris, Curtin University; Barry Freifeld, Class VI 
Solutions, Inc.
Sinopec Zhongyuan oil field company refinery 
CCS-EOR project
Tony Zhang*, Qianguo Lin, Ron Munson, Guido 
Magneschi, Global CCS Institute; Zhaojie Xue, 
Sinopec 
NEW DEVELOPMENTS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
LBr-1 – research CO2 storage pilot in the Czech 
Republic
Vit Hladik*, Roman Berenblyum, Miroslav 
Pereszlenyi, Juraj Francu, Oldrich Krejci, Czech 
Geological Survey; Eric P. Ford, Alexey Khrulenko, 
IRIS
PROGRAMME OVERVIEWS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Accelerating Australian demonstration projects 
through focused R&D
Kevin Dodds*, Noel Simento, Australian National 
Low Emission Coal R&D
ENOS: Enabling onshore CO2 storage in Europe: 
fostering local and international cooperation 
around pilot and test sites 
Marie Gastine*,  Isabelle Czernichowski-Lauriol, 
Sandrine Grataloup,  BRGM;  Roman Berenblyum, 
IRIS; Carlos de Dios, CIUDEN; Vit  Hladik,  CGS; Niels 
Poulsen,  GUES; Samuela Vercelli,  SapienzaCeri 
Vincent, BGS Ton Wildenborg,  TNO
Update on the China Australia geological storage 
of CO2 (CAGS) Project: Phase 2 complete, 
commencing Phase 3
Andrew Feitz*, Jessica Gurney, Geoscience 
Australia/ CO2CRC; Juitian Zhang, Xian Zhang, 
The Administrative Centre of China’s Agenda 21
Overview of a Large Scale Carbon Capture, 
Utilisation, and Storage Demonstration Project at 
an active Oil Field, Farnsworth, Texas
Robert Balch*, Reid Grigg, Petroleum Recovery 
Research Center - New Mexico Tech; Brian 
McPhearson, University of Utah
Overview of World Bank CCUS Program
Frank Mourtis, Natalia Kulichenko-Lot, World Bank
OTHER
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
South West Hub CCS Project: Research and 
results from an integrated R&D program
Linda Stalker, CSIRO; Steve Whittaker, National 
Geosequestration Liboratory
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Towards Negative CO2 
Emissions
BIOMASS ENERGY USE COMBINED WITH CCS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Thermo-hydrodynamic evaluation of the 
carbon-water-energy nexus of carbon negative 
power generation (BECCS)
Mathilde Fajardy*, Niall Mac Dowell, Imperial 
College
Ignition and combustion of single particles of 
coal and biomass under O2/CO2 atmospheres
Juan Riaza*, Hannah Chalmers, University of 
Edinburgh, Gibbins, University of Edinburgh  & 
University of Sheffield
Fluidised bed oxy-combustion of coal and 
biomass 
Carlos  Lupiáñez, Luis Díez*, Eloy Pueyo, Sergio 
Espatolero, CIRCE-University of Zaragoza 
Carmen Mayoral, Jose M. Andrés, ICB-CSIC
Achieving Negative Emissions With The Most 
Promising Business Case For Bio-Ccs In Power 
And Chp Production
Antti Arasto, Eemeli Tsupari, Toni Pikkarainen, 
Janne Kärki, Matti Tähtinen, VTT Technical 
Research Centre of Finland; Risto Sormunen, Timo 
Korpinen, Fortum Corporation
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CAPTURING CO2 FROM THE AIR
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Design strategy for CO2 adsorption from ambient 
air using a supported amine based sorbent in a 
fixed-bed contactor
Qian Yu*, IR D.W.F. Brilman, University of Twente
Characterisation and performance of direct air 
capture sorbent
Jere Elfving*,  Cyril Bajamundi, Juho Kauppinen, 
VTT Technical Research Centre of Finland LTD
How future carbon dioxide removal technologies 
influence short-term policies
Jessica Strefler*, Nico Bauer, Elmar Kriegler, Dr. 
Ottmar Edenhofer, Potsdam Institute for Climate 
Impact Research
CCS for Industrial Sources
CEMENT
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Calcium looping for CO2 capture in cement 
plants – pilot scale tests
Matthias Hornberger*, Reinhold Spörl, Günter 
Scheffknecht, University of Stuttgart
Reference cement plant with MEA CO2 capture
Mari Voldsund, SINTEF Energy Research; 
Helmut Hoppe, VDZ; Maurizio Spinelli, Matteo 
Romano, Politecnico di Milano
Economic analysis of CCU in the Korean cement 
industry: CO2 capture using KIERSOL & PCC 
conversion
Yeo Il Yoon*, Young Eun Kim, Sung Chan Nam, 
Sung Youl Park, Il Soo Chun, Korea Institute of 
Energy Research
Evaluation of MEA 5M performance at different 
CO2 concentrations of flue gas tested at a CO2 
capture lab-scale plant
Fernando Vega*, Benito Navarrete, Mercedes 
Cano, José Antonio Camino, Luz Marina Gallego, 
University of Seville
Feasibility assessment of CO2 capture 
retrofitted to an existing cement plant: post-
combustion vs. oxy-fuel combustion technology
Hana Gerbelová*, Instituto Superior Técnico; 
Mijndert van der Spek, Wouter Schakel, Utrecht 
University
CEMCAP - making CO2 capture retrofittable to 
cement plants
Kristin Jordal*, Mari Voldsund, Sigmund Størset, 
SINTEF Energy Research; Kristina Fleiger, VDZ 
gGmbH; Giovanni Cinti, C.T.G. S.p.A; Reinhold 
Spörl, University of Stuttgart
LEILAC: Low cost CO2 capture for the cement 
and lime industries
Thomas P. Hills, Paul Fennell*, Imperial College 
London; Mark Sceats, Daniel Rennie, Calix 
Europe Ltd
REFINERIES
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Enhanced recovery process of calcium oxide and 
metals from steelmaking slag with net carbon 
sequestration
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Andy Brown, Charles Eickhoff, Progressive En-
ergy Ltd
www.ghgt.info72 GHGT-13 www.ghgt.info 73GHGT-13
POSTER SESSION DETAILS POSTER SESSION DETAILS
= PRESENTED IN POSTER Session A  |  WEDNESDAY 16TH NOVEMBER|  14.00 - 16.00 14.00 - 16.00  |  THURSDAY 17TH NOVEMBER |  PRESENTED IN POSTER SESSION B = 
432 |
424 |
425 |
430 |
431 |
Towards a thorough validation of simulation tools 
for CO2 pipeline transport
Michael Drescher, Adil Fahmi, Gelein de Koeijer, 
Statoil ASA; Peder Aursand, Morten Hammer, 
Halvor Lund, Jacob Stang, Øivind Wilhelmsen, 
SINTEF Energy Research
Conditioning of a pipeline CO2 stream for ship 
transport from various CO2 sources
Frithjof Engel, Dr-Ing. Alfons Kather, Hamburg 
University of Technology
Guidelines for the development of flexible CCS 
networks 
Ben Wetenhall, Hamed Aghajani, Newcastle 
University; Julia Race, University of Strathclyde; 
Eve Sanchez- Fernandez, Mark Naylor, Mathieu 
Lucquiaud, Hannah Chalmers, University of 
Edinburgh
420 |
421 |
422 |
423 |
410 |
411 |
412 |
417 |
414 |
415 |
416 |
418 |
413 |
419 |
407 |
408 |
409 |
406 |
INTEGRATED CCS SYSTEMS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Toolbox of effects of CO2 impurities on CO2 
transport and storage systems
Joris Koornneef*, Filip  Neele, TNO; Jana 
Poplsteinova Jakobsen, Amy  Brunsvold, 
SINTEF Energy Research; Charles  Eickhoff, 
Progressive Energy Ltd
On the flexibility of coal-fired power plants with 
integrated Ca-looping CO2 capture process
Yolanda Lara*, Research Center for Energy 
Resources and Consumption (CIRCE);  Luis 
Miguel Romeo, Universidad de Zaragoza, 
Campus Río Ebro, Escuela de Ingeniería y 
Arquitectura
Facilitating CCS business planning by extending 
the functionality of the SimCCS integrated system 
model
Kevin Ellett, John Rupp, Indiana Geological Survey, 
Indiana University; Richard Middleton, Philip 
Stauffer, Los Alamos National Laboratory
LIFE CYCLE ASSESSMENT STUDIES
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
A lifecycle assessment model development of 
CO2 emissions and water usage in shale gas 
production
Alex Brown*, Anna Korre, Zhenggang Nie, 
Imperial College London
Evaluation of technology and policy issues 
associated with the storage of carbon dioxide 
via enhanced oil recovery in determining the 
potential for carbon negative oil
Kipp Coddington*, Steve Carpenter*, University 
of Wyoming
OTHER
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Heat integration of KIERDRY process with a 
power plant using gPROMS
Sung-Ho Jo*, Young Cheol Park, Jong-Ho Moon, 
Chang-Keun Yi, Korea Institute of Energy 
Research;  Sujin Lee, Sang Phil Han, PSE Korea 
Ltd.
Techno-economic performance of wind and 
coal-fired power with CCS joint planning
Xianzheng Huang, Zhaofeng Xu*, Yali Xue, Zhe 
Wang, Tsinghua University
CO2 Transport and 
Infrastucture Development
CO2 QUALITY
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Techno-economic issues and trade-offs for CO2 
purity in CCS chains
Charles Eickhoff, Andy Brown, Progressive 
Energy Ltd; Filip Neele*, TNO
IMPACTS recommendations for safe and 
efficient handling of CO2 with impurities
Amy L. Brunsvold*, Jana P. Jakobsen, Geir 
Skaugen, SINTEF Energy Research; Charles 
Eickhoff, Progressive Energy Ltd., Filip Neele, 
TNO
429 |
INFRASTRUCTURE AND SOURCE-SINK MATCHING
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Transport solutions for CO2 sources in Poland 
to the North Sea
Ragnhild Skagestad*, Anette Mathisen, Tel-Tek
Assessment of fracture propagation in 
pipelines transporting impure CO2 streams
Sergey Martynov, Haroun Mahgerefteh, 
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Power to Gas technology in Spanish future energy 
market
Manuel Bailera, Sergio Espatolero*, Luis Miguel 
Romeo, CIRCE - University of Zaragoza Pilar 
Lisbona, University of Valladolid
Carbon dioxide conversion to liquid fuels by 
carbon hydrogenation and photoelectrochemical 
reduction: Project description and preliminary 
experimental results
Francesca Ferrara, Mauro Mureddu, Alberto 
Pettinau*, Sotacarbo S.p.A.
CO2 Sequestration and Enhanced Oil Recovery at 
Depleted Oil Reservoirs
Zhenxue Dai*, Hari Viswanathan, Los Alamos 
National Laboratory; Feng Pan, Wei Jia, Brian 
McPherson, The University of Utah; William 
Ampomah, Robert Balch, Reid Grigg, Martha 
Cather, New Mexico Tech; Changbing Yang, 
Youqing Zhou, The University of Texas at Austin; 
Si-Yong Lee, Schlumberger Carbon Services; Mark 
White, Pacific Northwest National Laboratory
Co-optimisation of CO2-EOR and storage processes 
under geological uncertainty
William Ampomah*, Robert Balch, Reid Grigg, 
Dhiraj Gunda, Petroleum Recovery Research 
Center; Zhenxue Dai, Los Alamos National 
Laboratory
Synergy of CO2 storage and oil recovery in different 
geological formations: case study in the Baltic Sea
Kazbulat Shogenov, Alla Shogenova, Institute of 
Geology at Tallinn University of Technology; Davide 
Gei, Edy Forlin, Istituto Nazionale di Oceanografia 
e di Geofisica Sperimentale (OGS)
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Jean-Philippe Nicot, Alexander Sun, Rebecca 
Shuang  Gao, Bureau of Economic Geology
Examining the potential of immiscible CO2 
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Daniel Hatchell*, Sally Benson, Stanford University
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methodology for carbon dioxide enhanced oil 
recovery and associated carbon dioxide retention 
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Solsbery, ERM UK & Ireland; Dan Burt, Suncor 
Energy Services Inc,; Vinícius de Araújo Lima, 
Petrobras
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Experimental and mathematical analyses of bio-
electrochemical conversion of CO2 to methane
Yasuhito Nakasugi*, The University of Tokyo; 
Hajime Kobayashi, Kozo Sato, The University of 
Tokyo & Engineering for Sustainable Carbon Cycle 
(INPEX Corporation) Social Cooperation Program, 
Frontier Research Center for Energy and Resource 
(FRCER); Masayuki Ikarashi, Haruo Maeda, INPEX 
Corporation
Development of homogeneous hydrogenation of 
CO2 to formate catalyzed by copper complexes
Ryo Watari*, Shin-ichi Hirano, Norio Matsumoto, 
Central Research Institute of Electric Power 
Industry;  Yoshihito Kayaki, Yoshihito Kayaki, 
Takao Ikariya, Tokyo Institute of Technology
Chemical conversion of CO2: evaluation of different 
ionic liquids as catalysts in dimethyl carbonate 
synthesis
Michele Vieira, Aline  Aquino, Marta Schütz, Felipe 
Vecchia, Rosane Ligabue, Marcus Seferin, Sandra 
Einloft, PUCRS
Perceptions of CCS
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Risk perception and acceptance of CDU consumer 
products in Germany
Katrin Arning*, Julia van Heek, Prof.  Martina 
Ziefle, Human Computer Interaction Center (HCIC), 
RWTH Aachen University
Differences between laypersons and experts in 
perceptions and acceptance of CO2-utilisation for 
plastics production
Julia Van Heek*, Katrin Arning, Martina Ziefle, 
Human-Computer Interaction Center (HCIC), 
RWTH Aachen
How should information about CCS be shared with 
the Japanese public?
Hiromi Kubota, Akiro Shimota, Environmental 
Science Research laboratory, Central Research 
Institute of Electric Power Industry
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Mass balance study of a multistage process for 
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Iris Niesenbacher*, Markus Lehner, Chair of 
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CarbonKids–Sustainable Futures: An educational 
program on carbon for primary school
Belinda Bloxsome, CSIRO; Linda Stalker*, National 
Geosequestration Laboratory Dominique Van 
Gent, Western Australian Department of Mines 
and Petroleum
What CCS is expected to?: describing potential 
future of a CO2 mitigation technological system in 
the Seine Waterway Axis
Jonas Pigeon, UMR 6266 IDEES University of Le 
Havre
Comparing online and offline knowledge networks 
of carbon capture and storage 
Rebecca  Cunningham, Sarah  Mander, Clair 
Gough, Tyndall Centre for Climate Change 
Research
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the road?
Farid Karimi, Arho Toikka, University of Helsinki
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Topics and concerns related to the potential 
impacts of CO2 storage: results from a 
stakeholders’ questionnaire
Samuela Vercelli*, Salvatore Lombardi, Sabina 
Bigi, University of Rome La Sapienza – CERI; Maria 
Grazia Finoia, ISPRA – Institute for Environmental 
Protection and Research
Impact of CCS communication on the general and 
local public in Romania- Oltenia region
Sorin Anghel*, GEOECOMAR
Compliance of CO2 storage sites with the 
requirements of the London Protocol
Tom Mikunda*, TNO
Incidentally speaking:  A systematic assessment 
and comparison of incidental storage of CO2 during 
EOR with other near-term storage options
Philip  Marston*, Marston Law
Effect of reservoir permeability heterogeneity on 
area of review
Rajesh Pawar*, George Guthrie, Los Alamos 
National Laboratory; David Dempsey, University of 
Auckland
Legal and Regulatory 
Aspects of CCS and Long 
Term Liability of CO2 Storage
Preliminary study on policy mix effects on economic 
viability of carbon capture and storage project in 
Japanese steel industry
Junichiro Oda*, Keigo Akimoto, Research Institute of 
Innovative Technology for the Earth (RITE)
Policy parity for CCS? – public preference on low 
carbon electricity
Kenshi Itaoka*, Makoto Akai, Kyushu University;  Aya 
Saito, Mizuho Information & Research Institute, Inc.
Analysis of potential for CCS in Indonesia
Arif Darmawan, Tokyo Institute of Technology & 
Agency for Assessment and Application of Technology 
(BPPT); Jianguo Liang, Tokyo Institute of Technology; 
Koji Tokimatsu, Tokyo Institute of Technology & 
National Institute of Advanced Industrial Science 
and Technology; Akinobu Murata, National Institute 
of Advanced Industrial Science and Technology
The future role of CCS in electricity and liquid fuel 
supply
Matteo Muratori*, Haroon Kheshgi, Bryan Mignone, 
Leon Clarke, PNNL-JGCRI
Energy, Climate Change 
and CCS Policies
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CO2GeoNet perspective on CO2 Capture and Storage: 
a vital technology for completing the climate change 
mitigation portfolio
Isabelle Czernichowski-Lauriol*, Rowena Stead, 
CO2GeoNet Association & BRGM; Roman 
Berenblyum, CO2GeoNet Association & IRIS; Sabina 
Bigi, Samuela Vercelli, CO2GeoNet Association 
& Sapienza University of Rome; Ms Marjeta Car, 
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Poulsen, CO2GeoNet Association & GEUS; Ceri 
Vincent, CO2GeoNet Association & BGS; Ton 
Wildenborg, CO2GeoNet Association& TNO
Industrial CO2 and carbon capture: near-term benefit, 
long-term necessity
Richard Middleton*, Philip Stauffer, Los Alamos 
National Laboratory; Jonathan Levine, National 
Energy Technology Laboratory; Jeffrey Bielicki, The 
Ohio State University
Analysis of the European CCS research and 
innovation landscape 
Evangelos Tzimas*, Alessandro Fiorini, Aliki 
Georgakaki, Francesco  Pasimeni, Lourdes Salto, Mar 
Pérez-Fortes, Edesio Miranda-Barbosa, European 
Commission, Joint Research Centre; Bianca-Nicole 
Lepsa, European Commission, Joint Research Centre
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drivers for CCS implementation in Finland
Hanna Pihkola, Eemeli Tsupari, Lauri Kujanpää, 
Minna Nissilä, Laura Sokka, Katri Behm, VTT; Matti 
Kojo, University of Tampere
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